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(54) DISC SYSTEM 

(57) A disc device which protects the disc therein 
from damage. An upper disc roller (201 and a lower disc 
roller (202) are provided in the disc insertion opening of 
a housing (100), and a roller open cam plate (203) for 
adjusting the gaps (d2, d3, d4) between the upper disc 
roller (201 ) and the lower disc roller (202) is provided. 
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[0001 ] The present invention relates to a disk system 
and particularly to a disk system capable of preventing 
a disk from being damaged by holding the disk upon 
insertion or ejection of the disk and moving both roller 
portions holding the disk upon reproducing or exchange 
of the disk. ~ 

Background Art 

[0002] Fig. 106 is a sectional side view showing an 
essential portion of a related art general disk system 
capable of selectively operating a plurality of disks and 
Fig. 107 is a sectional view of the essential portion 
[0003] in Figs. 1 06 and 1 07. reference numeral 1 indi- 
cates a magazine in which exchange disks are con- 
tained, and 2 is a disk rotating portion. The disk rotating 
portion 2 includes a disk rotating motor 3; a disk clamp 
hub 13 provided on a shaft of the disk rotating motor 3 
a disk clamper 4; a disk roller 6 for feeding, a disk 8 
wh,ch is fed out by a driving lever 5 provided in the mag- 
azme 1 and driven by a driving means (not shown) to 
the d.sk rotating portion 2; a driving shaft 9 fixed on a 
housing 7 for supporting the disk rotating portion 2 and 
a tilting plate cam 10 and upper and lower guide plates 
1 1 operated in the direction A in the figures. 
[0004] In this disk system, to take off a plurality of the 
disks 8 contained in the magazine 1, the disk rotating 
portion 2 is moved in the direction B in the figures by 
interlocking of the driving shaft 9, tilting plate cam 10 
and upper and lower guide plates 1 1 . to be positioned at 
a desired disk position in the magazine 1. 
[0005] In this way, according to the related art disk 
system, since disks contained in the magazine 1 are 
perfectly independent from a disk rotated on the disk 
rotating portion 2 side within a plane region there 
occurs a problem that a length, that is, a dimension D of 
the disk system becomes larger. 
[0006] To solve the above problem, for example Jap- 
anese Patent Laid-open No. Sho 63-200354 has pro- 
posed a disk system. Fig. 108 is a sectional side view of 
an essential portion of such a disk system, and Fig 109 
is a sectional top view of the essential portion of the disk 
system. 

[0007] In Figs. 108 and 109. reference numeral 19 
indicates a magazine for containing exchange disks 21 
•s a disk rotating motor; 22 is a disk clamp hub provided 
on a shaft of the disk rotating motor 21 ; and 23 is a disk 
clamper. 

[0008] Reference numeral 26 indicates a disk roller for 
feeding a disk 25 fed by a driving lever 24 driven by a 
driving means (not shown) to a disk rotating portion 
and 27 is a driven roller disposed opposite to the disk 
roller 26. 

[0009] Reference numeral 32 indicates a pair of tilting 



Plate cams which are engaged with a plurality of trays 
31 in the magazine 19. When the disk 25 selected by a 
magazine moving means (not shown) is moved in the 
d.rect.on of the plane of the disk, the pair of tilting plate 
s cams 32 provide a space E more than at least a plate 
thickness of the disk in the rotating axis of the disk 25 
with respect to the disk rotating portion 20. 
[001 0] Here, the disk rotating portion 20 includes the 
disk rotating motor 21 , disk clamp hub 22, disk clamper 
J3, driving lever 24. disk 25. disk roller 26. drive roller 
27, and tilting plate cams 32. 

[001 1 ] Next, operation of the above disk system will be 
described. 

[0012] To take off either of a plurality of the disks 25 
is contained in the magazine 19, the magazine 19 is 
moved in the direction F in the figures by the driving 
means to be positioned at a desired disk position in the 
magazine 19. . 

[0013] Thedisk25slidesalongadiskguideportion35 
20 ,n the magazine 1 9 by operation of the driving lever 24 
in the magazine 19. and a leading end of the disk 25 is 
bitten between the disk roller 26 and the driven roller 27 
of the disk rotating portion 20. Then, the disk 25 is car- 
ned to the d.sk clamper 23 and the disk clamp hub 22 
25 provided on the shaft of the disk rotating motor 21 by 
hirn.no , of the disk roller 26. The clamp position of the 
dKk 25 is checked by a disk detecting means (not 
XT?;^ th6 diSk damper 23 and als ° *e disk roller 
30 tht ? T L°" er27 3re moved in ,he dir e«™ of 
theS 2 C 5 am Phub22bythedrivin 9 m eans,toclam P . 

[0014]- At the same time when the driven roller 27 is 
moved toward the disk clamp hub 22, a pair of the tilting 
plate cams 32 provided on the disk rotating portion 20 
35 are moved on the magazine 19 side by the driving 
means, to tilt the tray 31 for forming a suitable space E 
as shown in Fig. 108b. 

[0015] The related art disk system configured as 
described above requires a magazine case, and conse- 
40 quently. it presents problems that disks cannot be selec- 
tively inserted in or ejected from the disk rotating portion 
one by one and that it is enlarged in size 
[0016] Further, since the related art disk system 
emp toys a portable magazine case, it is technically diffi- 
45 cult to disassemble racks containing disks from each 
other , n the disk system. As a result, to form a gap 
between a desired diskto be reproduced and a disk fac- 
ing to the desired disk, only one-ends of the disks can 

50 theHi^f ° ther W ° rdS ' 10 f ° rm 3 ,ar9e 9 a P betw ^n 
so the disks, a space corresponding to the large gap must 

be provided in the system, thus causing a problem that 
the disk system is enlarged in size. 
[0017] Further, since the related art disk system 
employs a portable magazine case, it is very difficult to 
55 separate racks containing disks from each other in the 
disk system while tilting each rack. 
[001 8] Additionally, to ensure a space in the disk sys- 
tem, there occurs a problem that the disk system is 
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enlarged in size. ■ ■* r; 

[0019] To solve the above-described' problems, the 
present invention has been made, and an object of the 
present invention is to provide a disk system capable of 
being miniaturized, even in the case where the disk sys- 5 
tern is configured that a plurality of disks are contained 
without the need of provision of any removable maga- 
zine and are each operated, that is, each disk is selec- 
tively inserted, ejected, and operated, for example, 
reproduced. 10 
[0020] Another object of the present invention is to 
provide a disk system capable of achieving space-sav- 
ing even in the case where the disk system is configured 
that a disk containing position is different from a disk 
reproducing position. is 
[0021] A further object of the present invention is to 
provide a disk system capable of preventing .a disk 
being damaged by holding the disk upon insertion or 
ejection of the disk and moving both roller portions hold- 
ing the disk upon reproducing or exchange of the disk. 20 

Disclosure of Invention ' j 

[0022] The present invention provides a disk system 
including: first and second disk rollers, provided oppo- 25 
site to each other with a disk carrying path on which a 
disk is carried put therebetween, for carrying the disk 
within the disk carrying path while holding both surfaces 
of the disk; a disk driving means for driving the disk; a 
first roller moving means for moving, upon operation of 30 
the disk driving means, the first disk roller in the direc- 
tion substantially perpendicular to a plane of the disk 
opposed to the first disk roller for providing a gap 
between the first disk roller and the plane of the disk; 
and a second roller moving means for moving, upon 35 
operation of the disk driving means, the second disk 
roller in the direction substantially perpendicular to the 
plane of the disk opposed to the second disk roller for 
providing a gap between the second disk roller and the 
plane of the disk. With this configuration, it is possible to 40 
prevent the disk from being damaged even when the 
disk is inserted in a gap between the first disk roller and 
the second disk roller, and hence to improve the reliabil- 
ity of the disk system. 

[0023] The first and second roller moving means, pref- 45 
erably, move the first and second disk rollers in such a 
manner that the first and second disk rollers are 
opposed to each other. With this configuration, it is pos- 
sible to accurately insert or eject the disk in or from the 
disk system and hence to improve the reliability of the so 
disk system. 

[0024] Preferably, wherein when an operational state 
of the disk driving means is switched into-a non-opera- 
tional state, the first and second roller moving means 
move the first and second disk rollers at positions set 55 
before operation of the. disk driving, means. With this 
configuration,- when a command allowing insertion/ejec- 
tion of the disk is supplied to the disk system, the inser- 



tion/ejection of the disk can be immediately -started, 
resulting in the improved usability of an operator. 
[0025] Further, preferably, when the disk inserted in 
the disk system is ejected out of the disk system, the 
first and second roller moving means move the first and 
second disk rollers in such a manner that the first disk 
roller is brought in contact with either of both surfaces of 
the disk and the second disk roller is brought in contact 
with the other of both the surfaces of the disk for holding 
the disk between the first and second disk rollers. With 
this configuration, it is possible to accurately eject the 
disk from the disk system and also prevent the disk from 
being damaged and hence to improve the reliability of 
the disk system. 

Brief Description of Drawings 

[0026] 

Fig. 1 is a perspective view showing a schematic 
configuration of a disk system according to Embod- 
iment 1 ; . 
Fig. 2 is a perspective view showing an essential 
portion of a disk loading mechanism of the disk sys- 
tem shown in Fig. 1 ; 

Fig. 3 is a perspective view showing the essential 
portion of the disk loading mechanism of the disk 
system shown in Fig. 1; , 
Fig. 4 is a view illustrating a relationship between 
the disk loading mechanism of the disk system 
shown in Fig. 1 and a disk inserted using the mech- 
anism; 

Fig. 5 is a view illustrating a relationship between 
,the disk loading mechanism of the disk system 
Viown in Fig. 1 and a disk inserted using the mech- 
anism; 

Figs. 6a to 6d are front views of an essential portion 
of the disk loading mechanism of the disk system 
shown in Fig. 1 , each showing an operational/ state 
of the mechanism; 

Figs. 7a to 7d are top views of the essential portion 
of the disk loading mechanism of the disk system 
shown in Fig, 1 , each showing the operational state 
of the mechanism; 

Figs. 8a to 8d are upper side views of the essentia! 
portion of the disk loading mechanism of the disk 
system shown in Fig. 1 , each showing the opera- 
tional state of the mechanism; 
Figs. 9a to 9d are lower side views of the essential 
portion of the disk loading mechanism of the disk 
system shown in Fig. 1 , each showing the opera- 
tional state of the mechanism; 
Figs. 10a and 10b are a top view and a sectional 
front view respectively, showing a configuration of a 
disk clamper portion of the disk system shown in 
Fig. 1; 

Figs. 11a and 11b are views showing an opera- 
tional state of a side surface of an essential portion 
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of the disk clamper portion of the disk system 
shown in Figs. 10a and 10b; 
Rgs: 12a and 12b are a view showing an operating 
state of the disk clamper portion of the disk system 
shown in Figs. 10a and 1 0b. and a view showing an s 
operating state of the side surface of the essential 
portion of the disk clamper portion, respectively 
Figs. 13a and 13b are a view showing an operating 
state of the disk clamper portion of the disk system 
shown ,n Figs. 1 0a and 1 0b. and a view showing an w 
operating state of the side surface of the essential 
port.on of the disk clamper portion, respectively 
Figs 14a and 14b are a view showing an operating 
state of the disk clamper portion of the disk system 
shown , n Figs. 1 0a and 1 0b. and a view showing an , 5 
operating state of the side surface of the essential 
portion of the disk clamper portion, respectively; 
ngs. 15a and 15b are a view showing an operating 
state of the disk clamper portion of the disk system 
shown ,n Figs. 1 0a and 1 0b, and a view showing an 20 
operating state of the side surface of the essential 
portion of the disk clamper portion, respectively 
Figs 16a to 16c are views each showing an opera- 
tional state of the essential portion of the disk clam- 
per portion of the disk system shown in Figs 10a 25 
and 10b; . ' 5 

Figs. 17a and 17b are a top view and a sectional 
side view respectively, showing a configuration of 
an essential portion of a disk reproducing portion of 
the disk system shown in Fig. 1 ; 30 
Fig. 18a and 18b are a top view and a sectional 
front view respectively, showing a configuration of a 
mechanism for moving the essential portion of the 
disk reproducing portion shown in Figs. 17a and 
17b; 

35 

Fig. 19 is a top view and a sectional front view 
showing a state in which the essential portion of the 
disk reproducing portion shown in Figs. 17a and 
1 7b is mounted as shown in Figs. 18a and 18b- 
Figs. 20a and 20b are side views showing an oper- 40 
atmg state of an essential portion of the disk system 
shown in Figs. 19a and 19b; 
Fig. 21 is a top view and a sectional front view 
showing an operational state of a mechanism for 
moving the essential portion of the disk reproducing 45 
portion shown in Figs. 17a and 17b; 
Fig. 22 is a top view and a sectional front view 
showing a state in which the essential portion of the 
disk reproducing portion shown in Figs. 17a and 
1 7b is mounted on the mechanism having the oper- so 
ational state shown in Fig. 21 ; 
Figs. 23a and 23b are a top view and a sectional 
front view respectively, showing an operational 
state of the mechanism for moving the essential 
portion of the disk 'reproducing portion shown in 55 
Figs. 17a and 17b; 

Fig. 24 is a top view and a sectional front view 
showing a state in which the essential portion of the 
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disk reproducing portion shown in Figs 17a and 
1 7b is mounted on the mechanism having the oper- 
ational state shown in Figs. 23a and 23b; • 
Figs. 25a to 25c are side views each showing an 
operational state of an essential portion of the disk 
system shown in Fig. 19; 

Figs. 26a to 26c are side views each showing an 
operational state of the essential portion of the disk 
system shown in Fig. 19; 

Figs. 27a to 27c are side views each showing an 
operational state of the essential portion of the disk 
system shown in Fig. 19; 

Figs. 28a to 28c are side views each showing an 
operational state of the essential portion of the disk 
system shown in Fig. 19; , 

Fig. 29 is an exploded view showing a configuration 
of an essential portion of the disk containing mech- 
anism of the disk system shown in Fig. 1 ; 
Fig. 30 is a perspective view showing a state in 
which the essential portion of the disk containinq 
mechanism shown in Fig. 29 is assembled ■ 
Fig. 31 is a view illustrating an operation of the 
essential portion of the disk containing mechanism 
shown in Fig. 30; 

Fig. 32 is a view illustrating an operation of the 
essential portion of the disk containing mechanism 
shown in Fig. 30; 

Fig. 33 is a view illustrating a schematic operation 
of an essential portion of the disk system shown in 
ng- 1; 

Rql 34 is a view illustrating a schematic operation 
of the essential portion of the disk system shown in 
rig- 1 ; 

Fig- 35 is a view, illustrating a schematic operation 
of the essential portion of the disk system shown in 
rig- 1; 

Fig. 36 is a top view showing a configuration of an 
essential portion of the disk containing mechanism 
of the disk system shown in Fig. 1 ; 
Figs. 37a and 37b are a top view and an exploded 
view respectively, showing a configuration of the 
essential portion of the disk containing mechanism 
of the disk system shown in Fig. 1 ; 
Figs. 38a to 38g are exploded views each showing 
an essential portion of the disk containing mecha- 
nism shown in Figs. 37a and 37b; 
Figs. 39a to 39c are views each illustrating an oper- 
ation of the essential portion of the disk containing 
mechanism shown in Figs. 38a to 38g- 
Fig. 40 is a table illustrating operational states of 
the essential portions of the disk containing mecha- 
nism shown in Figs. 36 to 38g; 
Fig. 41 is a table illustrating operational states of 
the essential portions of the disk containing mecha- 
nism shown in Figs. 36 to 38g; 

2f' 4 fV° 428 afe Views showin 9 an operational 
state of the essential portions of the disk containinq 
mechanism shown in Fig. 36 to 38g, 
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Figs. 43a to 43 e are views showing an operational 

state of the essential portions of the disk containing 

mechanism shown in Fig. 36 to 38g; 

Figs. 44a to 44e are views showing an operational 

state of the essential portions of the disk containing 5 

mechanism shown in Fig. 36 to 38g;-- 

Figs. 45a to 45e are views showing an operational 

state of the essential portions of the disk containing 

mechanism shown in Fig. 36 to 38g; 

Figs. 46a to 46e are views showing an operational 10 

state of the essential portions of the disk containing 

mechanism shown in Fig. 36 to 38g; 

Figs. 47a to 47e are views showing an operational 

state of the essential portions of the disk containing 

mechanism shown in Fig. 36 to 38g; is. 

Figs. 48a to 48e are views showing an operational 

state of the essential portions of the disk containing 

mechanism shown in Fig. 36 to 38g; 

Figs. 49a to 49e are views showing an operational 

state of the essential portions of the disk containing 20 

mechanism shown in Fig. .36 to 38g; 

Figs. 50a to 50e are views, showing an operational 

state of the essential portions of the disk containing 

mechanism shown in Fig. 36 to 38g; 

Figs. 51a to 51 e are views showing an operational 25 

state of the essential portions of the disk containing 

mechanism shown in Fig. 36 to 38g; 

Figs. 52a to 52e are views showing an operational 

state of the essential portions of the disk containing 

mechanism shown in Fig. 36 to 38g; 30 

Figs. 53a to 53e are views showing an operational 

state of the essential portions of the disk containing 

mechanism shown in Fig. 36 to 38g; 

Figs. 54a to 54e are views showing an operational 

state of the essential portions of the disk containing 35 

mechanism shown in Fig. 36 to 38g; 

Figs. 55a to 55e are views showing an operational 

state of the essential portions of the disk containing 

mechanism shown in Fig. 36 to 38g; ■ 

Figs. 56a to 56e are views showing an operational 40 

state of the essential portions of the disk containing 

mechanism shown in Fig. 36 to 38g; 

Figs. 57a to 57e are views showing an operational 

state of the essential portions of the disk containing 

mechanism shown in Fig. 36 to 38g; 45 

Figs. 58a to 58e are views showing an operational 

state of the essential portions of the disk containing 

mechanism shown in Fig. 36 to 38g; 

Figs. 59a to 59e are views showing an operational 

state of the essential portions of the disk containing 50 

mechanism shown in Fig. 36 to 38g; 

Figs. 60a to 60e are views showing an operational 

state of the essential portions of the disk containing 

mechanism shown in Fig. 36 to 38g; 

Figs. 61a to 61 e are views showing an operational 55 

state of the essential portions of the disk containing 

mechanism shown in Fig. 36 to 38g; - ' 

Figs. 62a to 62e-are views showing an operational 



state of the essential portions of the disk-containing 
mechanism shown in Fig. 36 to 38g; . ■ 
Figs. 63a to 63e are views showing an operational 
state of the essential portions of the disk containing 
mechanism shown in Fig. 36 to 38g; 
Figs. 64a and 64b are views showing an opera- 
tional state of the essential portions of the disk con- 
taining mechanism shown in Fig. 36 to 38g;« 
Figs. 65a to 65d are views showing an operational 
state of the essential portions of the disk containing 
mechanism shown in Fig. 36 to 38g; 
Figs. 66a to 66c are views showing an operational 
state of the essential portions of the disk containing 
mechanism shown in Fig. 36 to 38g; 
Figs. 67a and 67b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 68a and 68b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 69a and 69b are a top view and a sectional 
side view respectively, showing a basic operation of 
, the entire disk system shown in Fig. 1 ; 
Figs. 70a and 70b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 71a and 71b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 72a and 72b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 73a and 73b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 74a and 74b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; v - - 
Figs. 75a and 75b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 76a and 76b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 77a and 77b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 78a and 78b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 79a and 79b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 80a and 80b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 81a and 81b are a top view and a sectional 
side view respectively, showing a basic operation of 
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theentiredisk system shown in Fig. 1 ; 
Figs. 82a and 82b. are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 83a and 83b are a top view and a sectional 5 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 84a and 84b are a top view and a sectional 
:side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 10 
Figs. 85a and 85b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 86a and 86b are a top view and a sectional 
side view respectively, showing a basic operation of 15 
the entire disk system shown in Fig. 1 ; 
Figs. 87a and 87b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 88a and 88b are a top view and a sectional 20 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 89a and 89b are a top view and a sectional 
• .side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; . 25 
Figs. 90a and 90b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 91a and 91b are a top view and a sectional 
side view respectively, showing a basic operation of 30 
the entire disk system shown in Fig. 1 ; 
Figs. 92a and 92b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 93a and 93b are a top view and a sectional 35 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 94a and 94b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 40 
Figs. 95a and 95b are a top view and a sectional 
side view respectively, showing a basic operation of 
the entire disk system shown in Fig. 1 ; 
Figs. 96a and 96b are a top view and a sectional 
side view respectively, showing a basic operation of 45 
the entire disk system shown in Fig. 1 ; 
Figs. 97a and 97b are front views showing a conf ig- 
uration of an essential portion of a disk loading 
mechanism of a disk system in Embodiment 2 
showing an operational state thereof; ' 50 

Figs. 98a and 98b are top views showing a configu- 
ration of the essential portion of the disk loading 
mechanism of the disk system shown in Figs. 97a 
and 97b, showing the operational state thereof; 
Figs. 99a and 99b are upper side views showing a 55 
configuration of the essential portion of the disk 
loading mechanism of the disk system shown in 
Figs. 97a and 97b, showing the operational state 



thereof; 



Figs. 100a and 100b are front views showing a con- 
figuration of an essential portion of the disk loading 
■ mechanism of the disk system in Embodiment 2 
showing an operational state thereof 
Figs. 101a and 101b are top views showing a con- 
figuration of the essential portion of the disk loading 
mechanism of the disk system shown in Figs. 100a 
and. 100b, showing the operational state thereof 
Figs. 102a and 102b are lower side views showing 
a configuration of the essential portion of the disk 
loading mechanism of the disk system shown in 
Figs. 100a and 100b, showing the operational state 
thereof; 

Figs. 103a and 103b are front views showing a con- 
figuration of an essential portion of a disk loading 
mechanism of a disk system in Embodiment 3 
showing an operational state thereof; 
Figs. 104a and 104b are lower side views showing 
a configuration of the essential portion of the disk 
loading mechanism of the disk system shown in 
Figs. 103a and 103b, showing the operational state 
thereof; 

Figs. 105a and 105b are side views showing a con- 
figuration of the essential portion of the disk loading 
mechanism of the disk system shown in Figs 103a 
and 103b. showing the operational state thereof 
Fig. 106 is a view showing a schematic configura- 
tion of a related art disk system; ... 
Fig. 107 is a sectional side view of the related art 
disk system; 

Fig. 108 is a sectional top view of a related art disk 
system; and 

Fig. 109 is a sectional side view of the related art 
disk system. 

Best Mode for Carrying Out the Invention 
Embodiment 1 



[0027] The present invention will be described in detail 
with reference to the accompanying drawings. 
[0028] Fig. 1 is a perspective view showing a sche- 
matic configuration of an interior of a disk system 
according to Embodiment 1 . 

[0029] The disk system is basically divided into the fol- 
lowing three mechanism: 

[0030] The first mechanism is a disk carrying -ih/carry- 
mg-out mechanism for carrying a disk inserted in the 
d,sk system to and from a specific position; a second 
mechanism is a disk containing mechanism including a 
plurality of containing portions for containing disks 
wherein upon reproducing of a disk or the like the con- 
taining portions are disposed at specific positions with 
specific gaps put therebetween; and the third mecha- 
nism is a disk holding/reproducing mechanism for hold- 
ing and reproducing a disk at a specific position. 
[0031 ] Here, a basic operation of the disk system will 
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be described below. 

[0032] First, when the disk carrying- in/carry ihg-out 
mechanism carries a disk in the system, the disk con- 
taining mechanism is operated, automatically or on the 
basis of a command, to move a disk containing portion 
to a position adjacent to the disk carrying-in/carrying- 
out mechanism and disposed it at the position and to 
contain the disk in the disk containing portion. At this 
time, since the disk containing portion is adjacent to the 
disk carrying-in/carrying-out mechanism, the disk is 
contained in the disk containing portion only by the 
operational force of the disk carrying-in/carrying-out 
mechanism.- 

[0033] Next, after the disk is contained in the disk con- 
taining mechanism, the disk containing portion is moved 
to the original position and it waits for supply of an oper- 
ational command such as a reproducing command or it 
is automatically shifted to the next operation. 
[0034] When an operational command such as a 
reproducing command is supplied to the disk system, 
the disk holding mechanism and the disk containing 
mechanism are operated each other, so that the disk 
containing portion of the disk containing mechanism is 
moved; while holding the disk, up to a specific opera- 
tional position, that is, a disk operational position, such 
as a disk reproducing position, to start the operation of 
the disk 

[0035] Next, when operation of the disk is completed 
during .operation of the disk, the disk holding/reproduc- 
ing mechanism and the disk containing mechanism 
move the disk from the disk operational position into the 
disk containing mechanism while holding the disk, and it 
waits for supply of an operational command such as a 
reproducing command or it is automatically shifted to 
the next operation. 

[0036] Further, when a disk ejection command is sup- 
plied to the disk system, the disk containing mechanism 
moves an automatically selected or designated disk 
containing portion up to a position adjacent to the disk 
carrying-in/carrying-out mechanism, and the disk carry- 
ing-in/carrying-out mechanism ejects the disk received 
from the disk containing portion out of the disk system. 
[0037] Hereinafter, a general configuration of the disk 
system carrying out the above-described basic opera- 
tion will be first described and then the above-described 
three mechanisms will be described in detail. 

[1. General Configuration of Disk system] 



housing 100. The disk loading portion 200 includes an 
upper disk roller. 201 provided at a position facing to a 
label face of a disk; and a lower disk roller 202 provided 
at a position opposite to the upper disk roller 201 with 

5 the disk put therebetween. 

[0040] Reference numeral 300 indicates a disk clam- 
. per portion which functions as follows. A disk R, which 
is pulled in the disk system by the disk loading portion 
200 and is once contained in a disk containing mecha- 

io nisrh (which will be described later), is placed at a repro- 
ducing position on the basis of a command allowing 
reproducing supplied from an operating . portion (not 
shown). At this time, the disk clamper portion 300 holds 
the disk R placed at the reproducing position while 

75 pressing the disk R from the upper side to a disk repro- 
ducing portion 400 (which will be described later). . 
[0041 ] The disk clamper portion 300 includes a clam- 
per 301 for press-holding a disk; a clamper arm 302 
turnable in the direction C or D.to be moved to a disk 

20 reproducing position for bringing the clamper 301 in 
contact with a disk; and a lift arm 303 for holding a knob 
portion 3012 of the clamper 301 and lifting the clamper 
301 upward. 

[0042] Reference numeral 400 indicates a disk repro- 
25 ducing portion for rotating a disk and reading-out infor- 
mation stored in the disk. The disk reproducing portion 
400 includes a disk turn table, 401 provided with a por- 
tion on which a disk is mounted; a disk driving motor 
402 for rotating a disk mounted on the disk turn table 
30 401 ; and a pick-up portion 403 for reading-out informa- 
tion stored in the disk. 

[0043] Reference numeral 500 indicates a disk con- 
taining mechanism for containing a disk inserted by the 
disk.roller portion 200. The disk containing mechanism 

35 500 is composed of four stockers 501 to 504 (hereinaf- 
ter, referred to as "first stocker 501 , second stocker 502, 
third stocker 503, and fourth stocker 504) for containing 
a plurality (four pieces in Embodiment 1) of disks. The 
stockers 501 to 504 are disposed substantially in paral- 

40 lei to a plane of a disk inserted from the insertion port 
101. 

[0044] Each of the first stocker 501 to fourth stocker 
504 is allowed to contain one disk. The stockers also 
contains disks in a state in which rotational axial lines of 
45 the disks are substantially aligned to each other. . 

[0045] Hereinafter, each mechanism of the general 
configuration of the disk system having been schemati- 
cally described above will be described in detail. 



[0038] In Fig. 1, reference numeral 100 indicates a 
housing of a disk system; 101 is a disk insertion port 
through which a disk is inserted in or ejected from the 
disk system, that is, the housing 100; and 102 is a disk 
carrying path along which a disk is carried between the 
disk insertion port 101 and stockers 501 to 504 (which 
will be described later). 

[0039] Reference numeral 200 indicates a disk load- 
ing portion for inserting or ejecting a disk in or from the 



so [2. Disk Carrying-in/Carrying-out Mechanism] 

[0046] Referring to Figs. 1 and 2, the disk carrying- 
in/carrying-out mechanism including the disk loading 
portion 200 functions such that when a disk R is 
55 inserted from the insertion port 101, the upper disk 
roller 201 is rotated in the direction A, that is, counter- 
clockwise and the lower disk roller 202 is rotated in the 
direction B. that is, clockwise, to contain the disk R in a 
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specific stacker adjacent to the disk roller portion 200 
for example, in the first stacker 501 . 
[0047] Although in the above description, the upper 
disk roller 201 and the lower disk roller 202 are both 
rotated as shown in Figs. 1 and 2, they may be of course 
operated such that only one roller is rotated and the 
other roller is slid in contact with a plane of the disk R 
that is, not rotated. 

[0048] Figs. 2 is a view illustrating a state in which the 
upper disk roller 201 and the lower disk roller 202 of the 
disk system shown in Fig. i hold a disk therebetween 
and Fig. 3 ,s a view illustrating a state in which the upper 
d.sk roller 201 and the lower disk roller 202 of the disk 
system shown in Fig. 1 release the holding of a disk 
[0049] The disk carrying-in/carrying-out mechanism 
will be described with reference to Figs. 2 and 3 
[0050] Fig. 2 shows a positional relationship between 
the upper disk roller 201 and the lower disk roller 202 
upon carrying a disk. Here, letting D1 be a gap between 
both the rollers, the value D1 upon holding of a disk R 
corresponds to a thickness (1.2 mm) of the disk With 
respect to the actual positional relationship 
[0051] with the disk R, the state upon holding of the 

T f h ° Wn Fi9 ' 4 ' and the state u P°n Please of 
the disk R is shown in Fig. 5. 

[0052] Next, a configuration of a mechanism of oper- 
ating the disk roller portion 200. and operation of the 
upper disk roller 201 and the lower disk roller 202 will be 
described in detail with reference to Fig. 6a to Fig 9d 
[0053] Figs. 6a to 6d are front views of essential por- 
tions, each showing a configuration and an operational 
state of a front surface portion of the disk roller portion 
200; Figs. 7a to 7d are top views of essential portions 
showmg a configuration and an operational state of an 
upper surface of the disk roller portion 200; Figs 8a to 
8d are side views of the upper disk roller 201 showing a 
conf .guration and an operational state of a side surface 
of the upper disk roller 201 ; and Figs. 9a to 9d are side 
views of the lower disk roller 202 showing a configura- 
tion and an operational state of a side surface of the « 
lower disk roller 202. In addition, Figs. 8a and 8d and 
Figs. 9a to 9d show left side surfaces of the upper and 
lower disk rollers 201 and 202 in Embodiment 1 
respectively. 

[0054] Each of Figs. 6a, 7a. 8a and 9a shows a state « 
in which the disk R is not inserted; each of Figs 6b 7b 
8b and 9b shows a state in which the disk R is moved to 
be inserted and carried, that is. the disk R is held- each 
of Figs. 6c. 7c, 8c, and 9c shows a state being in the 

o^ rSe w°L eX ! endin9 3 93P between the u PP er disk roller 50 
201 and the lower disk roller portion 202 at maximum in 
which the gap is extended for placing the disk R in the 
gap so as to move the disk R to a reproducing position 

fh ^ D ° f ?d - 8d and 96 snows a st *e ^ which 
the disk R is placed in the gap extended at maximum ss 
and is reproduced. That is, these figures show the proc- 
ess from the state in which the gap between both the 
rollers is minimized to the state in which the gap is max- 



w 



is 



so 
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imized and the process from insertion of the disk R to 
reproducing of the disk R in the order of the states 
shown i in Figs. 6a. 7a. 8a and 9a -*Figs. 6b, 7b, 8b and 
9b -* F.gs. 6c, 7c, 8c and 9c -+Figs. 6d, 7d, 8d and 9d 
[0055] Reference numeral 203 indicates a roller open 
cam plate for adjusting a magnitude of a gap between 
the upper d.sk roller 201 and the lower disk roller 202 

b^p™ 0P !! 1 P ' ate 203 iS com P°*ed of a main 
body 203 1 and a cam portion 2032. 

[0056] Here, the main body 2031 of the roller open 
cam plate 203 has a sliding hole 20311 at one end on 
the upper disk roller 20 1 side or the lower disk roller 202 
side, and a sliding hole 2031 2 at the other end The slid- 
ing hole 20311 allows a sliding shaft composed of a 
base pin (not shown) provided in the housing 1O0 to slid 
therem in the direction A or B. The sliding hole 20312 
atows a p,n 2092 of a link portion 209 (both wil. be 
S c C " bed ' ater ) t0 be slid therein in the direction C or D 

STL?* Cam P ° rti0n 2032 of tne roller °Pen cam 
plate 203 has a tilting sliding hole 20321 and a tiltino 
portion 20322. The sliding hole 20321 allows a pin 204? 
provided on part of an upper roller arm 204 (both will be 

,ater> t0 bS S "' d therein - ^ "Wo portion 
20322 al ows a p,n 2022 formed at a leading end of the 
lower disk roller 202 to be brought in contact with part of 
a peripheral edge portion of the cam portion 2032 
[0058] Reference numeral 204 is the upper roller arm 
for holding one end 201 1 of the upper disk roller 201 
The upper roller arm 204 has the pin 2041 slid in the 
sliding hole 20321 of the cam portion 2032 of the roller 
open cam plate 203. and also has a shaft holding hole 
2042 ,n which the base pin (not shown) providedln the 
housing 100 is fitted. 

En IT!" CaSS ' thS °" e 6nd 20 1 1 of 1ne u PP er disk 
roller 201 is formed separately from the pin 2041 ■ how- 
ever, the pin 2041 may be substituted for the one end 

[0060] Reference numeral 205 indicates a lower roller 
arm having at its one end a lower roller holding portion 
2051 and at the other end a shaft holding hole 2052 
The lower roller holding portion 2051 holds part of an 
extension portion 2022 having a shaft portion formed at 
a leading end of the lower disk roller 202. In the shaft 

S2T-° T? 052 iS f iltod the baSe pin ( not sh °"n) P~- 
vided in the housing 100. 

[0061] Reference numeral 206 indicates an open link 
having at one end a pin 2061 fitted in the sliding hole 
20312 a shaft holding hole 2062 in which the base pin 
(not shown) provided in the housing 100 is fitted and at 
a peripheral edge of part of the other end a sliding con- 
tact portion 2063 with which a slider 304 (which will be 
described later) is brought in contact. 
[0062] Next, operation of the above-described disk 
carry.ng-,n/carrying-out mechanism will be described 

IhlL ,'f D aS Shown in R 9 S - 6a ' 7a. 8a and 9a. 
when the disk R ,s not inserted, the slider 304 is posi- 
tioned on the insertion port 101 side, that is, on the B 
side, and the pin 2061 of the open link 206 is positioned 
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on the D side. 

'[0064] At this time, since the pin 2041 of the upper 
roller arm 204 is positioned at the left end in the sliding 
hole *20321 as shown in Fig. 8a, the position of the 
upper disk roller 201 is not changed and the position of 5 
the upper roller arm 204 is not changed. 
[0065] The extension portion 2022 of the lower disk 
roller 202 held by the lower roller holding portion 2051 is 
usually biased on the upper disk roller 201 side by an 
elastic member (not shown) because the position of the 10 
roller open cam plate 203 is not changed. As a result, 
the extension portion 2022 is brought in contact with the 
tilting portion 20322 at a position closest to the upper 
disk roller. That is, the lower disk roller 202 is located at 
such a position. 15 
[0066] In this case, the closest gap between the upper 
disk roller 201 and the lower disk arm 202 is set to be 
slightly thinner (for example, 0.5 mm) than a general 
thickness (for example, 1 .2 mm) of the disk R in order to 
absorb a variation in thickness of disks and to ensure a 20 
sufficient disk holding pressure for preventing a disk 
from being slipped off from the gap between the rollers. 
[0067] Next, in the case where the disk R is inserted 
from the insertion port 101 in the above-described oper- 
ational state, as shown by the operational states in Figs. 25 
6b. 7b, 8b and 9b, since the closest gap between the 
upper disk roller 201 and the lower disk roller 202 is set 
to be thinner than the thickness of the disk as described 
above, the gap is opened to a value corresponding to 
the thickness of the disk as the disk is pulled in by rota- 30 
tion of the rollers or the like. 

[0068] Other operations are similar to those described 
with reference to Figs. 6a, 7a, 8a and 9a, and therefore, 
the explanation thereof is omitted. 

[0069] The disk R, which is inserted by the operations 35 
shown in Figs. 6b, 7b, 8b and 9b and is contained in a 
stocker once, is operated as shown by the operating 
states in Figs. 6c, 7c, 8c and 9c when a command allow- 
ing reproducing of the disk R is supplied by the operat- 
ing portion (not shown). 40 
[0070] Figs. 6b, 7b, 8b and 9b each show the state 
being in the course of opening the rollers when the disk 
producing portion 400 is moved up to the disk reproduc- 
ing position, particularly, a state being in the course of 
moving in the direction A the slider 304 connected to 45 
move the disk reproducing portion 400. 
[0071] The slider 304 has contact portions 3041 and 
3042 to be brought in contact with the contact portion 
2063 provided on the open link 206. As shown in Fig. 
7c, since the link portion 206 is rotated in the direction C 50 
around the shaft (not shown) fitted in the shaft holding 
hole 2062 along with movement of the slider 304 in the 
direction A, the pin 2061 of the link portion 206 is slid in 
the sliding hole 20312 of the roller open cam plate 203 
in such a manner as to be rotated in the direction C. 55 
[0072] In addition, since the roller open cam plate 203 
is moved only in the direction A or B, of the rotating force 
of the open link 206 in the direction C, only a movement 



component in the direction A is transmitted to the roller 
open cam plate 203 to move the roller cam plate 203. 
[0073] Further, as described above, since the roller 
open cam plate 203 is moved in the direction A, that is, 
moved in the direction E as shown in Fig. 8c, the upper 
roller arm 204, that is, the upper disk roller 201 held by 
the upper roller arm 204 is moved in. the direction G 
because the pin 2041 is slid in the sliding hole 20321 of 
the roller open cam plate 203 in the direction F and the 
sliding hole 20321 moving in the direction F moves the 
upper roller arm 204 in the direction G. 
[0074] Further, as described above, since the roller 
open cam plate 203 is moved in the direction A, that is, 
moved in the direction I as shown in Fig. 9c, the lower 
roller arm 205 is pressed to the peripheral portion of the 
extension portion 2022 of the lower disk roller 202 in the 
direction K, that is, rotated in the direction K around the 
shaft (not shown) fitted in the shaft holding hole 2052, 
and accordingly, the lower roller arm 205 is rotated in 
the direction K along the tilting portion 20322 of the 
roller open cam plate 203 and thereby the lower disk 
roller 202 held by the lower roller arm 205 is moved in 
the direction K. 

[0075] Accordingly, as shown in Fig. 6c, the gap can 
be set at a value d3 in accordance with operation of the 
slider 304. 

[0076] Finally, when the slider 304 is moved, from the 
operational states shown in Figs. 6c, 7c, 8c and 9c, in 
the direction A shown in Fig. 7c, the operational states 
of the disk R upon reproducing of the disk R become 
those shown in Figs..6d, 7d, 8d and 9d. Since the slider 
304 is further moved in the direction A as shown in Fig. 
7d, the open link 206 is further rotated in the direction C 
from the state shown in Fig. 7c to thereby further move 
the roller open cam plate 203 in the direction A. ; 
[0077] Further, during movement of only the slider 304 
in the direction A in a state in which the slider contact 
portion 2063 of the open link 206 is positioned. in paral- 
lel to the contact portion of the slider 304 as shown in 
the figures, the open link 206 is no longer moved in the 
direction C, and even if the open link 206 is applied with 
a force for returning the opening link 206 in the direction 
d, the slider 304 is not applied with a force for returning 
the slider 304 in the direction B. 

[0078] Accordingly, the roller open cam plate 203 is 
held at a final position in the direction A. 
[0079] At this time, as shown in Fig. 8d, the pin 2041 
of the upper roller arm 204 is slid in the sliding hole 

20321 of the roller open cam plate 203 up to a position 
near the terminal on the F side, and the upper disk roller 
201 is further moved in the direction G and is held at 
such a position. 

[0080] Further, since the slider 304 is further moved in 
the direction A as shown in Fig. 7d, the tilting portion 

20322 of the roller open cam plate 203 presses and 
moves the extension portion 2022 of the lower disk 
roller 202 in the direction K up to the terminal portion in 
the direction J as shown in Fig. 9d, so that the lower disk 
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roller 202 is further moved in the direction K and is held 
at such a position. 

[0081 ] The disk carrying-in/carrying-out mechanism 
having the above configuration can perform a series of 
operations shown in Figs. 6a to 6d. 5 
[0082] It is assumed that a gap between the upper 
disk roller 201 and the lower disk roller 202 upon non- 
insertion of a disk as shown in Fig. 6a is taken as d1 . In 
this case, when a disk having a thickness d2 is inserted 
as shown in Fig. 6b, the thickness d2 of the disk 10 
becomes the gap. Next, since the roller open cam plate 
203 is moved in the direction of carrying the disk R for 
making preparation of reproducing the disk as shown in 
Fig. 6c, the upper disk roller 201 is started to be moved 
upward and- the lower disk roller 202 is started to be is 
moved downward for enlarging the gap. The gap in such 
a state is taken as d3. When the disk is started to be 
reproduced from the state of making preparation of 
reproducing of the disk shown in Fig. 6c, the gap is fur- 
ther extended as shown in Fig. 6d. The gap in such a so 
state is taken as d4. 

[0083] In summary, the change in gap from the state 
shown in Fig. 6a to the state shown in Fig. 6d is 
expressed by a relationship of d1 < d2 < d3 < d4. 
[0084] In the case of stopping reproducing of the disk 25 
R and ejecting the disk R, that is. in the case of perform- 
ing operations reversed to those described above, the 
disk carrying-in/carrying-out mechanism is operated in 
the order of the states shown in Figs. 6d, 7d, 8d and 9d 

Figs. 6c, 7c, 8c and 9c Figs. 6b, 7b, 8b and 9b -* 30 
Figs. 6a, 7a, 8a and 9a. 



[3. Disk Holding/Reproducing Mechanism] 

[0085] A disk holding/reproducing mechanism basi- 35 
cally includes a disk clamper portion 300 for holding a 
disk by pressing down the disk; a disk reproducing por- 
tion 400 for mounting, rotating and reproducing a disk; 
and a moving mechanism portion for moving both the 
disk clamper portion 300 and the disk reproducing por- 40 
tion 400. A disk driving means is mainly constituted of 
the disk reproducing portion 400. 
[0086] Hereinafter, the disk clamper portion 300 will 
be first described in detail, and then the disk reproduc- 
ing portion 400 will be described in detail. 45 

[3-1. Disk Clamper Portion] 

[0087] A configuration of the disk clamper portion 300 
will be described with reference to Figs. 10a and 10b so 
and Figs. 11a and 11b. 

[0088] Figs. 1 0a and 1 0b are views showing a config- 
uration of the disk clamper portion 300 and its periph- 
eral members, wherein Fig. 10a is a top view, and Fig 
10b is a sectional front view of Fig. 10a. 55 
[0089] Figs. 1 1 a and 1 1 b are views showing an essen- 
tial portion shown in Figs. 10a and 10b, wherein Fig. 
1 1a is a sectional right side view, and Fig. 1 1b is a view 



illustrating a shape of a slider seen from the left side of 
the slider. 

[0090] In Figs. 10a and 10b, and Figs. 1 la and 1 1b 
reference numeral 301 indicates a clamper. The clam- 
per 301 includes at a portion opposite to a disk plane a 
contact portion 3011 to be brought in contact with a 
disk; and a knob portion 3012 to be hooked up by a 
hook portion 3031 (which will be described later) of the 
lift arm 303. 

[0091] Reference numeral 302 indicates a clamper 
arm for supporting the clamper 301. The clamper 302 
includes a shaft holding hole 3021 in which a shaft por- 
tion 3061 (which will be described later) provided on a 
base portion 306 is rotatably inserted; a pin 3022 slida- 
bly inserted in a sliding hole 3034 (which will be 
described later) formed in the lift arm 303; and a sliding 
hole 3023 in which a pin 3051 (which will be described 
later) formed in the link portion 305 is slidably inserted 
[0092] Reference numeral 303 indicates the lift arm for 
supporting the clamper portion 301. The lift arm 303 is 
usually biased upward by a spring 307 (which will be 
described later). The lift arm 303 includes the hook por- 
tion 3031 for hooking up the knob portion 3012 provided 
on the clamper 301; a shaft holding portion 3032 for 
allowing the lift arm 303 to be turned therearound with 
respect to the clamper arm 302; a sliding hole 3033 in 
which the shaft portion 3061 (which will be described 
later) provided on the base portion 306 is turnably 
inserted; the sliding hole 3034 in which the pin 3022 
provided on the clamper arm 302 is slid; and a sliding 
hole 3035 in which the pin 3051 (which will be described 

mnal f ° rmed ° n ^ '' nk portion 305 is s,idablv inserted 
[0093] Reference numeral 304 indicates the slider 
One end 3041 of the slider 304 is connected to the base 
portion 306 (which will be described later) so that the 
slider 304 is moved in the direction A or B. A pin 3042 is 
provided at the other end of the slider 304 and is slida- 
bly inserted in a sliding hole 3053 (which will be 
described in later) of the link portion 305. 
[0094] Reference numeral 305 indicates the link por- 
tion which includes the pin 3051 slidably inserted in the 
sliding hole 3023 of the clamper arm 302 and in the slid- 
■ng hole 3035 of the lift arm 303; a shaft holding hole 
3052 for allowing the link portion 305 to be turned there- 
around with respect to the base portion 306 (which will 
be described later); and the sliding hole 3053 in which 
the pin 3042 provided on the slider 304 is slidably 
inserted. J 

[0095] Reference numeral 306 indicates the base por- 
tion provided in the vicinity of the disk roller portion 200 
m such a manner as to be approximately parallel to the 
stoker 501 in a state containing no disk. The base por- 
tion 306 includes the shaft 3061 inserted in the shaft 
ho ding hole 3021 of the clamper 302 and the sliding 
hole 3035 of the lift arm 303; and a contact portion 3062 
which is brought in contact with the one end 3041 of the 
slider 304 to move the slider 304. 
[0096] Reference numeral 307 indicates the biasing 



10 



BNSDOCID: <EP 091 5463A1_|_> 



19 



ER 0.915 463 At 



20 



portion formed of a spring. One end of the biasing por- 
tion 307 is connected to the clamper arm 302, and the 
other end of the biasing portion 307 is connected to the 
lift arm 303. 

[0097] Next, operation of the disk clamper portion 300 5 
will be described with reference to Fig. 10a to 16c. 
[0098] Figs. 10a and 10b and Figs. 1 1a and 1 1b are 
views showing a state in which a command allowing 
reproducing is not supplied from the operating portion; 
Figs. 12a and 12b are views showing a state in which a io 
command allowing reproducing is supplied from the 
operating portion so that the disk mounting portion 400 
is started to be moved in the direction A and the disk 
clamper portion 300 is started to be moved in the direc- 
tion A along with the movement of the disk mounting 15 
portion 400; Figs. 13a and 13b are views showing a 
state in which the disk clamper portion 300 is moved 
from the state shown in Figs. 12a and 12b. up to the 
vicinity of the reproducing position of a disk; Figs. 14a 
and 14b are views showing a state in which the disk 20 
clamper portion 300 is brought in contact with the disk 
R; and Figs. 15a and 15b are views showing a state in 
which the disk can be reproduced. 
[0099] Figs. 1 0a is a top view showing a configuration, 
and Fig. 10b is a front view of Fig. 10a; and Fig. 11a is 25 
a side view of the configuration shown in Figs. 10a and 
10b. and Fig. 1 1b is a view showing an essential portion 
shown in Figs. 1 0a and 1 0b. 

[01 00] Figs. 1 2a, 1 3a, 1 4a and 1 5a are top views each 
showing an operational state; and Figs. 12b, 13b, 14b 30 
and 15b are side views of Figs. 12a, 13a, 14a and 15a, 
respectively. 

[01 01 ] Figs. 1 6a to 1 6c are views showing operational 
states of an essential portion of the disk clamper portion 
300, wherein Fig. 16a shows a state in which no disk is 35 
mounted; Fig. 1 6b shows a state in which the disk clam- 
per portion 300 is brought in contact with a disk; and 
Fig. 16c shows a state in which the disk is held between 
the disk clamper portion 300 and the disk mounting por- 
tion 400. 40 
[0102] First, in a state in which a command allowing 
reproducing is not supplied from the operating portion 
(not shown), the disk reproducing portion 400 (opera- 
tion thereof will be described later) is not moved, so that 
the clamper arm 302 movable through the slider 304 45 
and the link portion 305 based on the movement of the 
disk reproducing portion 400 is not moved. As a result, 
the state shown in Figs. 10a and 10b and Fig.s 1 1a and 
11b is kept. 

[01 03] Next, when a command allowing reproducing is so 
supplied from the operating portion, the disk reproduc- 
ing portion is started to be moved in the direction A. and 
the slider 304 connected to part of the disk mounting 
portion is also moved in the direction A (which will be 
described in detail later). 55 
[0104] At this time, the pin 3042 provided on one end 
of the slider 304 is similarly moved in the direction A in 
the sliding hole 3053 of the link portion 305. As a result, 



the link portion 305 is rotated in the direction B around 
the shaft portion 3052 of the link portion 305, so that the 
clamper arm 302 and the lift arm 303 are rotated in the 
direction C around the shaft portion 3061 through the 
pin 3051 of the link portion 305. 
[01 05] After the operation shown in Figs. 1 2a and 12b, 
the stocker 501 containing the disk R is moved in the 
direction D as shown in Figs. 13a and 13b, and the 
stocker 503 waits at the reproducing position of the disk 
R. i 

[01 06] In addition, a configuration and an operation of 
the stocker will be described in detail later. 
[0107] Next, as shown in Figs. 14a and 14b, the disk 
reproducing portion 400 is moved again in the direction 
A and the slider 304 is moved up to the A side terminal 
portion of the contact portion 3062 formed on the base 
portion 306 along with the movement of the disk repro- 
ducing portion 400. As a result, the clamper arm 302 
and the lift am 303 are disposed at the reproducing 
position of the disk R in association of the above- 
described operation of the slider 304. 
[01 08] Then, as shown in Figs. 1 4a and 1 4b, the hook 
portion 3031 of the lift arm 303 is separated from the 
knob portion 3012 held by the clamper arm 302, and the 
contact portion 3011 of the clamper-301 is brought in 
contact withthe surface of the disk, to thereby hold the 
disk in cooperation of the turn table 401 of the disk 
reproducing portion 400 which supports the back sur- 
face of the disk. 

[0109] Further, after completion of the operation 
shown in Figs. 14a and 14b, to reproduce the disk R, the 
stocker 501 is moved in the direction A to the original 
position as shown in Figs. 15a and 15b, to thus repro- 
duce the disk R. 

[01 TO] Here, there will be briefly described the state in 
which the disk R is held between the clamper 301 and 
the turn table 401 of the disk reproducing portion 400 
with reference to Figs. 1 6a to 1 6c. \ h 
[0111] First, in the case where the disk R is not dis- 
posed at the reproducing position as shown in Fig. 16a, 
the clamper arm 302 is moved to the reproducing posi- 
tion of the disk R and is also pulled up in the direction E 
by the lift arm 303 for allowing the disk R to be easily 
inserted in a gap d1 between the clamper 301 and the 
turn table 401. 

[01 1 2] Next, when the clamper arm 302 is disposed at 
the reproducing position of the disk R and the disk R is 
also disposed at the reproducing position as shown in 
Fig. 16b, the lift arm 303 is moved in the direction F to 
release the knob portion 3012 of the clamper 301, so 
that the contact portion 301 1 of the clamper 301 biased 
in the direction G is brought in contact with the surface 
of the disk R. 

[01 13] In such a state, the gap (d2) becomes smaller 
than the gap d1 shown in Fig. 16a. 
[0114] Further, since an attracting force is generated 
between a surface 30111 to be magnetized, which is 
provided on the contact portion 3011 of the clamper 
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301 and a magnet 401 1 1 provided on a disk mounting 
portion 401 1 of the turn table 401 as shown in Fig i 6c 
the. clamper 301 is attracted on the turn table 401 to 
thereby hold the disk R. In such a state, the gap (d3) is 
nearly equal to the thickness D of the disk R (d3 I D) 

1?!U 5 L !" addition - in the ca se where the reproducing 
of the disk ,s complected and the disk R is contained in 
the disk containing mechanism 400. the disk clamper 
port.on 300 is operated in accordance with operations 
reversed to those described above, that is, in the order 
of the states shown in Figs. 15a and 15b Figs 14a 
and 14b Figs. 13a and 13b -» Figs. 12a and 12b -> 
Figs. 10a, 10b, 11a and 11b. 

[3-2. Disk Reproducing Portion] 

W ; i S] Next, a configuration of the disk reproducing 
pa i;on 400 will be described with reference to Figs. 1 7a 
a no 17b. 

[01 1 7] Figs. 1 7a and 1 7b are views showing a config- 
uration of the disk reproducing portion 400, wherein Fig 
1 7a is a top view and Fig. 1 7b is a sectional front view 
taken on line XVII-XVII of Fig. 17a. 
[0118] In Figs. 1 7a and 1 7b, reference numeral 401 
indicates the turn table for rotating a disk. The turn table 
401 includes a disk mounting portion 4011 and a pro- 
jecting portion 4012 to be inserted in a center hole of a 
disk for holding the disk. The magnet 401 1 1 is provided 
on the disk mounting portion 40 1 1 . 
[0119] Reference numeral 402 indicates an optical 
p.ck-up driving portion for moving in the direction A an 
optical pick-up portion 403 for reading-out information 
recorded in a disk; 404 is an optical pick-up guiding por- 
tion for guiding the optical pick-up portion 403 in the 

tnrnSl" ■ V?- 405 iS an ° ptical pick " u P feed screw 
turnable ,n the direction C or D on the basis of a driving 
force of the optical pick-up driving portion 402. 
[01 20] The optical pick-up portion 403 includes a pick- 
up 4031 for emitting a light source to a disk and reading- 
out information recorded in the disk; supporting portions 
4032 and 4033 for supporting the optical pick-up guid- 
ing portion 404 in such a manner as to move the optical 
pick-up portion 403 in the direction A or B; and a screw 
portion 4034 to be screwed with a threaded portion of 
the optical pick-up feed screw portion 405. 
[0121] When the optical pick-up feed screw portion 
405 is rotated in the direction C or D on the basis of a 
rotatmg force of the optical pick-up driving portion 402 
the screw portion 4034 converts the rotating force of the 
optical pick-up feed screw portion 405 into the move- 
ment .n the direction A or B, to thereby move the optical 
pick-up portion 403 in the direction A or B 
[0122] Next, there will be described a configuration of 
an operating mechanism for operating the above- 
described disk reproducing portion 400 in the disk sys- 
tem with reference to Figs. 1 8a and 1 8b 
[0123] Figs. 18a and 18b are views showing a config- 
uration of a moving mechanism portion 450 for moving 
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the disk reproducing portion 400 in the direction A or B 
jn .hese f.gures, there is shown a state in which the disk 

,s contained in the stacker 50 1 . 
[0124] In addition, Fig. 18a is a top view and Fig. 18b 
is a sectional front view. 

IE2L lH Fl9S 18b ' referenCe numeral 450 

indicates the moving mechanism portion for moving the 

disk reproducing portion 400 shown in Figs. 17a and 

17b. The moving mechanism portion 450 includes a 

base portion 451, a base driving portion 452, a motor 

tf'^T P ° rti0n 454 3 p,ate 9 uide 455 ' a slider 456 
a : fuw link portion 457, a second link portion 458, and a 
shaft portion 459. ■ ««" « 

SSL'? ? diti0n ' S ' ider 304 is co ™*=ted to the 
slider 456 to be integrated therewith 

2!h?H ^ 1^ ,UnCti ° nS ° f the above components 
will be described in detail. 

In!?? ? rs *\ re,erer,ce 451 indicates the base 

portion which is fixed to the base portion 306 and is con- 
nected to the disk reproducing portion 400 for support- 
ing it and which is also movable in the direction E or F- 

rwhJh the , 1 baSe J driVin9 P ° rti0n for movin 9 the slider 456 
(which will be described later) in the direction E or F- 
453 is the motor for moving the disk roller portion 200 ' 

400 »nd P A?° rt ir 300 ^ diSk Cueing portion 
400 and 454 ,s the gear portion for transmitting the 
rotating force of the motor 453 to the slider 456 (which 
will be described later). 

SH? k* ? efe ; ence numera " 455 indicates the plate 
guide which is fixed on the base 451 and which has a 
groove for guiding the slider 456 and the disk reproduc- 
ing portion 400; and 456 is the slider screwed with the 
gear portion 454 and moved in the direction E or F along 

S isTrf n ?i he ^ P ° rti0n 454 - The ab0ve slider 
456 is. part of the slider 456 slidably mounted on the 
plate guide 455 and the base 451 . 

!w, 301 k Reference numeral 4 57 indicates the first link 
portion having at one end a pin 4571 slidably inserted in 
a sliding hole 4562 provided in part of the slider 456 and 
also having at the other end a shaft portion 4572 turna- 

oor T 56 P ° rti0n 451 : 458 iS the second »n* 

po tion having at one end a shaft portion 4581 for turn- 
ably supporting the stider 456 and also having at the 

2S ; 6 I"'" 4582 S ' idably inSerted in a slid ^9 hole 
451 1 formed ,n part of the base portion 451 ; and 459 is 

the shaft portion for connecting the first link portion 457 
h^,L S , eC ° nd POrti ° n 458 and tUrnab, y supporting. 
01 3 f m ^ rt '° n 457 and the S6COnd ,ink 458 
Inn fi 2n ° perati ° n ° f the movin 9 mechanism por- 
tion 450 will be described with reference to Figs. 18a to 

[0132] As described above, Figs. 18a and 18b show 
the state ,n which a command allowing reproducing is 
not supplied from the operating portion and thereby the 
disk reproducing portion 400 is not operated. As shown 
.n Rgs. 18a and 18b, the slider 456, first link portion 
457, and second link portion 458 are disposed at posi- 
tions closest to the insertion port 101. 
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[0133] Here. Fig. 19 shows a state jn which the disk 
reducing portion 400 shown in Figs. 17a and 17b is 
mounted on the operating mechanism shown in Figs. 
18a and 18b. In such a state, the disk reproducing por- 
tion 400 is not superimposed on the disk R contained in 
the stocker 501. 

[01 34] Figs. 20a and 20b are vi ews showing a left side 
surface of the mechanism shown in Figs. 18a and 18b 
and Fig. 19. wherein Fig. 20a is a side view and Fig. 20b 
is an illustrative view of Fig. 20a. 
[01 35] Next, when a command allowing reproducing is 
supplied to the disk system, .the motor 453 is driven, and 
a driving force is transmitted to the slider 456 through 
the gear to move the slider 456 in the direction F, so that 
the disk reproducing portion 400 connected to the slider 
456 is also moved in the direction F. Such a state is 
shown in. Fig. 21 . 

[0136] In such a state, the disk roller mechanism 200 
is opened up and down by the above-described mecha- 
nism as shown in Fig. 12b, to allow entrance of the disk 

R. 

[0137] Further, the stocker 501 is moved in the direc- 
tion E and the disk R is moved from a position R1 to a 
reproducing position R2. 

[0138] Fig. 22 shows a state in which the disk repro- 
ducing portion 400 is mounted on the state shown in 
Fig. 21. 

[01 39] The movement of the disk reproducing portion 
400 is further progressed up to the reproducing position 
of the disk, and when the movement thereof is com- 
pleted, the disk is held between the disk clamper portion 
300 and the disk reproducing portion 440, to thus start 
reproducing of the disk R. 

[0140] Such a state is shown in Figs. 23a and 23b. In 
addition, Fig. 24 shows a state in which the disk repro- 
ducing portion 400 is mounted on the state shown in 
Figs. 23a and 23b. 

[0141 ] In Figs. 23a and 23b and Fig. 24, the motor 453 
is further driven to move the slider 456 through the gear 
portion 454 in the direction E. 

[0142] In this way, the slider 456 is further moved in 
the direction E, and thereby the pin 4571. of the first link 
portion 457 is further slid in the sliding hole 4562 of the 
slider 456 in the direction G; however, when reaching an 
end portion of the sliding hole 4562 on the slider 304 
side, the pin 4571 is prevented from being further 
moved in the direction G. 

[0143] Like the pin 4571 of the first link portion 457, 
the pin 4582 of the second link portion 458 is further slid 
in the sliding hole 4511 of the base portion 451 in the 
direction G: however, when reaching an end portion of 
the sliding hole 451 1 on the slider 304 side, the pin 4582 
is prevented from being further moved in the direction 
G. 

[0144] As a result, the movement of the first link por- 
tion 457 and the second link portion 458 are prevented, 
and the portions at which the movement of the link por- 
tions 457 and 458 is stopped are set at positions of 



reproducing the disk R. Thus, the link portions 457 and 
458 can be easily set at the disk reproducing positions. 
[0145] Figs. 25a to Figs. 28c are sectional views of 
right and left sides of essential portions, showing the 

5 above operations. 

[0146] Figs. 25a to 25c are sectional left side views, 
wherein Fig. 25a shows a state in which the state shown 
in Figs. 10a and 10b is assembled with the state shown 
in Fig. 19; Fig. 25b shows a state in which the state 

w shown in Figs. 12a and 12b is assembled with the state 
shown in Fig. 22; and Fig. 25c shows a state in which 
the state shown in Figs. 13a and 13b is assembled with 
the state shown in Fig. 24. 

[0147] Figs. 26a to 26c are sectional left side views, 

75 wherein like Figs. 25a to 25c, Fig. 26a shows a state in 
which the state shown in Figs. 10a and 10b is assem- 
bled with the state shown in Fig. 19; Fig. 26b shows a 
state in which the state shown in Figs. 12a and 12b is 
assembled with the state shown in Fig. 22; and Fig. 26c 

20 shows a state in which the state shown in Figs. 1 3a and 
13b rs assembled with the. state shown in Fig. 24. 
[0148] Figs. 27a to 27c are sectional right side views, 
wherein Fig. 27a shows a state in which the state shown 
in Figs. 10a and 10b is assembled with the state shown 

25 in Fig. 19; Fig. 27b shows a state in which the state 
shown in Figs. 12a and 12b is assembled with the state 
shown in Fig. 22; and Fig. 27c shows a State in which 
the state shown in Figs. 13a and 13b is assembled with 
the state shown in Fig. 24. 

30 [0149] Figs. 28a to 28c are sectional right side views, 
wherein like Figs. 27a to 27c, Fig. 28a shows a state in 
which the state shown in Figs. 10a and 10b is assem- 
bled with the state shown in Fig. 19; Fig. 28b shows a 
state in which the state shown in Figs. 12a and 12b is 

35 assembled with the state shown in Fig. 22; and Fig. 28c 
shows a state in which the state shown in Figs. 13a and 
13b is assembled with the state shown in Fig. 24... 

[4. Disk Containing Mechanism] 

40 

[0150] Next, the disk containing mechanism will be 
described. 

[0151] The disk containing mechanism 500 basically 
includes the stocker portions 501 to 504; a driving 

45 mechanism portion 510 driven for moving the stockers 
501 to 504; and a moving mechanism portion 520 for 
giving a specific movement to each of the stockers 501 
to 504 at each specific stage on the basis of a driving 
force of the driving mechanism portion 510. 

so [0152] In addition, a stocker moving means is com- 
posed of the driving mechanism portion 510 and the 
moving mechanism portion 520. • 
[01 53] First, a configuration of the first stocker portion 
will be described with reference to Figs. 29 and 30. . 

55 [01 54] Fig. 29 is an exploded view of an essential por- 
tion of the disk containing mechanism 500, and Fig. 30 
is a view showing a state in which components of the 
essential portion shown in Fig. 29 are assembled. 
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[0155] In the following description of the stacker por- 
tion as the essential portion, the stacker portion is rep- 
resented by the first stocker 501 positioned at the 
uppermost stage. 

[0156] In Figs. 29 and 30, the first stocker 501 
includes a containing portion 501 1 for containing a disk- 
a stopper 5012 for preventing a disk contained in the 
containing portion 501 1 from being moved in the direc- 
tion A; a locking portion 5013 for locking a peripheral 
edge of a disk contained in the containing portion 501 1 
thereby preventing the disk from being moved in the 
direction B; a projecting portion 5014 formed on the 
stocker 501 in such a manner as to be fitted in a fitting 
hole 50131 formed in the locking portion 50 13 and turn- 
able around the fitting hole 50131; a biasing portion 
5015 engaged with an engaging portion 50134 of the 
locking portion 5013 for usually biasing the locking por- 
tion 5013 ,n the direction C; and a holding portion 5016 
fitted in a fitting hole 501 7 formed in the stocker 501 for 
holding the biasing portion 5015. 
[0157] Further, a rail sliding portion 5018 is formed on 
part of a peripheral edge portion of the stocker 501 and 
as shown in Fig. 31, the rail sliding portion 5018 is slid- 
ably inserted in a rail portion 5019. 
[0158] Next, operation of the first stocker 501 
described above will be described with reference to 
Figs. 31 and 32. . 

[0159] Here, Fig. 31 is a view showing a state in which 
the first stocker 501 contains the disk R, that is in a 
state in which the disk Ft is inserted and is contained in 
the first stocker 501 , and the first stocker 501 is moved 
to a specif ic position; and Fig. 32 shows a state in which 
the first stocker 501 is moved in the direction B that is 
in a state in which the disk R is contained in or ejected 
from the containing portion 501 1 of the first stocker 501 
[0160] As shown in Fig. 31 , when the stocker 501 con- 
tain.ng the disk R is located at a specific position if an 
external disturbance for moving the disk R in the direc- 
tion B and ejecting it from the containing position is 
applied to the disk R, a rotational force in the direction E 
is given from the disk R to the locking portion 5013- 
however, since the rail contact portion 50133 provided 
on the locking portion 5013 is brought in contact with 
the rail portion 5019, the rotation of the locking portion 
5013 .s prevented. As a result, the locking portion 5013 
holds the d.sk R, and prevents movement of the disk R 
[01 61] Next, when the disk R is carried or reproduced 
that is, the disk is delivered to the disk loading portion 
100 or delivered to the disk mounting portion 400 for 
reproducing of the disk R, prevention of the movement 
of thed.sk R shown in Fig. 31 must be released. 
[01 62] In this case, as.shown in Fig. 32, by moving the 
first stocker 501 in the direction B. the rail portion 5019 
is separated from the rail contact portion 50133 pro- 
vided on the locking portion 5013, to release prevention 
of rotation of the locking portion 5013 in the direction E 
thereby releasing holding of the disk R by the lockino 
portion 5013. 
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[0163] Here, a relationship between motions of the 
disk carrying-in/carrying-out mechanism 100 disk 

P K 0rti ^ 40 °' and disk co *™<"9 mechanism 
500 will be briefly described with reference to Figs. 33 to 

[01 64] Fig. 33 is a view showing a state in which the 
disk R is inserted and contained in the first stocker 501 
or .t .s ejected from the first stocker 501 , Fig. 34 is a view 
showing a state in which the disk R contained in the first 
stocker 501 is moved to a reproducing position and the 
disk mounting portion 400 is moved to the reproducino 
position; and Fig. 35 is a view showing a state in which 
the first stocker 501 is returned to the containing posi- 
tion and the disk R is reproduced. 
[0165] First, as shown in Fig. 33, when the disk R is 
inserted from the insertion port (not shown), the rail slid- 
ing portion 5018 is slid in the direction A with respect to 
the rail portion 5019 supported by the housing 100 so 
hat the first stocker 501 projects in the direction A 
[0166] At th>s time, the locking portion 5013 is rotata- 
ble in the direction B because the rail portion 5019 is not 
brought in contact with the rail contact portion 50133 
[01 67] Accordingly, the disk R rotates the locking por- 
ton 5013 in the direction B against a biasing force of the 
biasmg portion 5015 by the rotating force of the upper 
d.sk roller 201. to be thus smoothly contained in the 
containing portion 50 1 1 of the first stocker 50 1 
[0168] Next, as shown in Fig. 34, when a command 
allow.ng reproducing of the disk R is supplied from the 
operating portion (not shown), the disk mounting portion 
400 is moved in the direction B and is set at a position 
400B shown by a broken line. 

[0169] The state in which the above setting is com- 
pleted is shown in Fig. 35. 

[01 70] Next, the driving mechanism portion 510 will be 
described with reference to Fig. 36. 
[01 71 ] Fig. 36 is a top view showing the driving mech- 
an.sm portion and its peripheral configuration 
[01 72] The driving mechanism portion 510 is a mech- 
anism for moving the stockers 501 to 504 in the vertical 
direction or the direction C or D by operating each arm 
portion, and for moving the base portion 451 in the ver- 
tical direction. 

[01 1 73] The mechanism for moving the first stocker 50 1 
to the fourth stocker 504 in the direction C or D may be 
provided on the base portions 306 and 451 
[01 74] In Fig. 36, reference numeral 51 1 is a cam por- 
tion which is rotated in the direction A or B around a 
rotating shaft 5111 on the basis of driving of a driving 
portion (not shown) provided on the housing 100 Ari 
outer peripheral sliding hole 51 12 is formed in an outer 
peripheral surface of the cam portion 51 1 . and an inner 
peripheral sliding hole 5113 is formed in an inner 
peripheral surface of the cam portion 51 1 
[0175] Reference numeral 512 indicates a first arm 
portion which includes a shaft portion 5121 turnably 
supported by a portion (not shown) of the housing 100 
located at a higher position; a pin 5122 connected to 
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one end of a second cam plate (which will be described 
later); and a pin 5123 connected to the other end of the 
second cam plate; and a pin 5124 slidably inserted in 
the outer peripheral sliding hole 51-12 ol the cam portion 
511. 

[0176] The disk reproducing portion 400 has a mech- 
anism in which the base portion 451 contained in and 
connected to the disk reproducing portion 400 is moved 
in the-vertical direction. 

[01 77] The mechanism for moving the first stocker 501 
to the fourth stocker 504 in the direction C or D may be 
provided on the base portions 306 and 451 . 
[0178] Reference numeral 513 indicates a second 
arm portion turnable around a shaft portion 5131 . One 
side of the second arm portion 513 is branched into a 
cam arm 5132 and a plate arm 5133. At one end of the 
cam arm 51 32 is formed a pin 51 321 slidably inserted in 
the inner peripheral sliding hole 51 1 3 of the cam portion 
51 1 . At one end of the plate arm 5133 is formed a pin 
51331 connected to one end of the first cam plate 
(which will be described later). At a portion of the plate 
arm 5133 is formed a pin 51332 slid in a sliding hole 
5143 (which will be described later) of a third arm por- 
tion 514. 

[0179] Further, the other side of the second arm por- 
tion 513 has a pin 5134 connected to the other end of 
the first cam plate; a pin 5135 slid in a sliding hole 5153 
(which will be described later) of a fourth arm portion 
515; and a hole 5136 for preventing the contact with a 
turning shaft 5151 (which will be described later) of the 
fourth arm portion 515. 

[0180] Reference numeral 514 indicates the third arm 
portion which is formed in such a manner as to be turn- 
able around a turning shaft 5141. On end of the third 
arm portion 514 has a pin 5142 connected to one end of 
the third cam plate (which will be described later) and 
the sliding hole 5143 in which the pin 51332 of the sec- 
ond arm portion 512 is slid. 

[0181] Reference numeral 515 indicates the fourth 
arm portion which is formed in such a manner as to be 
turnable around a rotating shaft 5151. On end of the 
fourth arm portion has a pin 5152 connected to one end 
of the third cam plate (which will be described later) and 
the sliding hole 5153 in which the pin 5135 of the sec- 
ond arm portion 512 is slid. 

[0182] The above-described cam portion 511, first 
arm portion 512, second arm portion 513, third arm por- 
tion 514, and fourth arm portion 515 constitute the driv- 
ing mechanism portion 510. 

[01 83] With the driving mechanism portion 51 0 having 
the above configuration, the first arm portion 512 to the 
fourth arm portion 515 are moved in the direction C or D 
by a turning force of the cam portion 51 1 , and thereby 
they can be set at desired positions on the basis of a 
turning angle of the cam portion 51 1 . 
[0184] Next, the moving mechanism portion 520 will 
be described with reference to Figs. 37a to 38g. 
[0185] Figs. 37a is a sectional top view showing an 



essential portion of the moving mechanism portion 520; 
and Fig. 37a and Figs. 38a to 38g are side views seen 
from the direction A in Fig. 37a showing all of the mem- 
bers of the moving mechanism portion 520. 

5 [0186] The moving mechanism portion 520 is a mech- 
anism for adjusting a height of each of the first stocker 
to the fourth stocker, a gap between the stockers, and 
the like on the basis of a driving force transmitted from 
thejdriving mechanism portion 51 0. 

10 [0187] In Figs. 37a to 39c, reference numeral 521 indi- 
cates a rail portion, provided in the housing 100, for 
allowing the first stocker 501 to the fourth stocker 504 to 
be moved in parallel to a disk carrying passage. The rail 
portion 521 has projecting portions 505 and 506. 

15 [0188] In addition, the rail portion 521 is the same as 
the rail portion 5019. 

[0189] Reference numeral 522 indicates a stocker 
base which includes a guide portion 5221 for guiding 
the projecting portions 505 of a first rail portion to a 

20 fourth rail portion in the direction B or C, that is, in the 
direction of the stocker; a guide portion 5222 for guiding 
the projecting portions 506 of the first stocker to the 
fourth stocker in the direction B or C like the guide por- 
tion 5221 ; a guide portion 5223 for guiding a pin 5234 

25 (which will be described«later) of the third cam plate 523 
in the direction D or E; and a guide portion 5224 for 
guiding a pin 5235 (which will be described later) of the 
third cam plate 523 in the direction D or E. 
[01 90] Reference numeral 523 indicates the third cam 

30 plate which includes a connecting portion 5231 con- 
nected to the pin 5142 of the third arm 514 shown in Fig. 
36; a tilting guide portion 5232 in which the projecting 
portions 505 of the first rail portion to the fourth rail por- 
tion.are inserted for adjustment of heights of the project- 

35 ing portions 505; a tilting guide portion 5233 haying a 
tilting portion for guiding the projecting portions 506 of 
the first stocker to the fourth stocker inserted in the tilt- 
ing guide portion 5233; a pin 5234 slidably inserted in 
the guide portion 5223 of the stocker base 522;, and a 

40 pin 5235 slidably inserted in the guide portion 5224 of 
the stocker base 522. 

[0191] Reference numeral 524 indicates a stocker 
separating portion composed of a stocker separating 
portion 5241 and a stocker separating portion 5242. 

45 The stocker separating portion 5241 is contained in a 
containing portion 5254 (which will be described later) 
of a second cam plate 525 and is adapted to separate a 
desired stocker by movement of the second cam, plate 
525. Similarly, the stocker separating portion 5242 is 

so contained in a containing portion 5255 of the second 
cam plate 525 and is adapted to separate a desired 
stocker by movement of the second cam plate 525. 
[0192] Reference numeral 525 indicates the second 
cam plate includes a height adjusting portion 5252, part 

55 of which is formed in a comb-shape 52521, into which 
the projecting portions 505 of the first rail portion to the 
.fourth rail portion are inserted for adjustment of heights 
of. the projecting portions 505; a height adjusting portion 
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5253, part 'of which is formed in a comb-shape 52531 
into which the projecting portions 506 of the first rail por- 
tion to the fourth rail portion are inserted for adjustment 
of heights of the projecting portions 506; the containing 
portion 5254 for containing the stacker separating por- 
tion 5241 ; and the containing portion 5255 for contain- 
ing the stacker separating portion 5242. 
[0193] Reference numeral 526 indicates a base por- 
tion which forms a side wall of the base portion 45 1 The 
base portion 526 includes a sliding hole 5261 in which a 
sliding portion 5245 of the stacker separating portion 
5241 is inserted in such a manner as to be slidably 
moved in the direction D or E; a sliding hole 5262 in 
which a sliding portion 5246 of the stacker separating 
porhon 5242 is inserted in such a manner as to be slid- 
ably moved in the direction D or E; sliding holes 5263 
and 5264 in which projecting portions (not shown) 
formed on the operating mechanism portion 450 shown 
m Figs. 18a and 18b for sliding movement of the operat- 
ing mechanism portion 450 in the direction D or E- a pin 
5265 inserted both in a sliding hole 5272 (which will be 
described later) of a first cam plate 527 and a sliding 
hole 5281 (which will be described later) formed in a 
side base 528 in such a manner as to be slidably moved 
in the direction F or G; and a pin 5266 inserted both in a 
sliding hole 5273 (which will be described later) of the 
first cam plate 528 and a sliding hole 5282 (which will be 
described later) formed in the side base 528 in such a 
manner as to be slidably moved in the direction F or G 
[0194] Reference numeral 527 indicates the first cam 
plate which includes a connecting portion 5271 con- 
nected to a pin 51331 formed on the plate arm 5133 
shown in Fig. 36 for moving the first cam plate 527 in the 
direction D or E on the basis of the motion of the plate 
arm 5133; a sliding hole 5272 in which the pin 5265 
(which will be described later) formed on the base por- 
tion 526 is inserted in such a manner as to be slidably 
moved in the direction F or G; a sliding hole 5273 in 
which the pin 5266 (which will be described later) 
formed on the base portion 526 is inserted in such a 
manner as to be slidably moved in the direction F or G 
a pin 5274 inserted in a sliding hole 5283 (which will be 
described later) formed in the side base 528 in such a 
manner as to be slidably moved in the direction D or E 
and a pin 5275 inserted in a sliding hole 5284 (which will 
be described later) formed in the side base portion 528 
in such a manner as to be slidably moved in the direc- 
tion D or E. 

[01 95] Reference numeral 528 indicates the side base 
portion which forms a side wall of the housing 100 The 
side base portion 528 includes the sliding hole 5281 in 
which the pin 5265 formed on the base portion 526 is 
inserted in such a manner as to be slidably moved in the 
direction F or G; the sliding hole 5282 in which the pin 
5266 formed on the base portion 526 is inserted in such 
a manner as to be slidably moved in the direction F or G 
the sliding hole 5283 in which the pin 5274 formed on 
the first cam plate 527 is inserted in such a manner as 
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to be slidably moved in the direction D or E; and the slid- 
ing hole 5284 in which the pin 5275 formed on the first 
cam plate 527 is inserted in such a manner as to be sli- 
dably moved in the direction D or E. 
[0196] In addition, the side base portion 528 is 
mounted on the housing 100. 

[01 97] The components descried in the order of the 
rail portion 521 to the side base 527 are mounted from 
the inside to the outside of the disk system in the order 
of the rail portion 521 , stacker base 522, third cam plate 
523 including the stacker separating portion 524 sec- 
ond cam plate 525. base portion 526, first cam plate 
527, and side base 528. 

[01 98] These rail portion 521 , stacker base 522 third 
cam plate 523. stocker separating portion 524. second 
cam plate 525. base portion 526, first cam plate 527 
and side base 528 constitute the moving mechanism 
portion 520. 

[01 99] With this moving mechanism portion 520 hav- 
ing the above configuration, the height of each stocker 
can be adjusted and also a desired stocker can be cer- 
tainly separated by a plurality of the cam plates on the 
basis of the motion of the driving mechanism portion 

[0200] Next, there will be described an operational 
mode of the moving mechanism portion 520 on the 
bas.s of a relationship between the sliding holes formed 
in the first cam plate 527. second cam plate 525 and 
third cam plate 523. and the projecting portions formed 
on the rail portions, with reference to Figs. 39a to 63e 

i . L-f'i 393 iS 3 detail view '""strating the first cam 
plate 527; Fig. 39b is a detail view illustrating the sec- 
ond cam plate 525 provided with the stocker separating 
portion 524; and Fig. 39c is a detail view illustrating the 
third cam plate 523. 
[0202] Fig. 40 is a table showing operational states of 
the first cam plate 527, second cam plate 525 and the 
third cam plate 523 on the basis of the motion of the 
cam portion 51 1 of the driving mechanism portion 510- 
and Fig. 41, is a table showing positions of the project- 
ing portions of the rail portions 521 at the first cam plate 
527. second cam plate 525 and the third cam plate 523 
in accordance with the operations shown in Fig 4o' 
respectively. 

[0203] Fig. 42a to Fig. 63e are views showing posi- 
tional relationships between the first cam plate 527 
second cam plate 525 and third cam plate 523, and the 
projecting portions of the rail portions shown in Fig 41 
[0204] Each of Figs. 42a. 43a 63a shows a posi- 
tional relationship between part of the driving mecha- 
nism portion 510 and positions of the respective 
connecting portions; each of Figs. 42b 43b 63b 
shows a positional relationship between 'the guide por- 
tion 521 and the stocker base 522, and the projecting 
portions formed on the rail portions; each of Figs 42c 

43c 63c shows a Positional relationship between the 

second cam plate 525 provided with the stocker sepa- 
rating portion 524, and the projecting portions formed 
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on the stacker; each of Figs. 42d, 43d, 63d shows a 
positional relationship .between the base portion 526 
and the first cam plate 527, and the projecting portions 
formed on the stocker; and each of Figs. 42f, 43f, .... 63f 
shows a positional relationship between the first cam 
plate 527 and the side portion 528, and the projecting 
portions formed on the rail portions 521 . 
[0205] The operation of the moving mechanism por- 
tion 520 will be described with reference to Figs. 39a to 
63e. 

[0206] Fig. 39a* shows setting positions for allowing 
specific operations of the disk system. As shown in this 
figure, eight pieces of the setting positions "1 " to "8" are 
formed by slidable movement of the pin 5265 provided 
on the base portion 526 in the sliding hole 5272 of the 
first cam plate 527. . 

[0207] Fig. 39b shows a setting position at which the 
disk system performs a specific operation. The height 
setting portion 5252 of the second cam plate 525 slida- 
bly moves a setting position of the projecting portion 
505 of the rail portion 521 on the basis of the motion of 
the cam portion 511 of the driving mechanism portion 
510,-to determine the setting position "a", "b", "c" or "d". 
The setting position "a*' is set at the comb-shaped por- 
tion 52521 ; the setting position "d" is set at a separating 
hole 5241*1 of the stocker separating portion; and the 
setting position "b" or "c" is set in the height adjusting 
portion 5252. 

[0208].- Fig. 39c shows a setting position at which the 
disk system performs a specific operation. The tilting 
guide portion 5232 of the third cam plate 523 slidably 
moves the projecting portion 505 of the rail portion 521 
on the basis of the motion of the cam portion 51 1 of the 
driving mechanism portion 510, to thereby determine 
either of five setting positions. 

[0209] With respect to the table of Fig. 40, the process 
in which the projecting portion of the stocker is slidably 
moved from one end 51 121 to the other end 51122 of 
the outer peripheraKsliding hole 5112 formed in the driv- 
ing mechanism portion 510 and the projecting portion of 
the stocker is slidably moved from one end 51 131 to the 
other end 51132 of the inner peripheral sliding hole 
5113, is divided into 22 steps. The table of Fig. 40 
shows, for each of the 22 steps thus divided from the 
process, a positional relationship between the first cam 
plate 527, second cam plate 525 and third cam plate 
523 and the projecting portion of the stocker, and an 
operational mode of the disk system. 
[0210] Fig. 41 shows, for each of the 22 steps divided 
from the operational process shown in Fig. 40, a posi- 
tional relationship between the first cam plate 527, sec- 
ond cam plate 525. and the third cam plate 523, and the 
projecting portion of the stocker. 

[021 1] Figs. 42a to 63e show the first step (hereinaf- 
ter, referred to as a "N01 ") to the 22th step (hereinafter, 
referred to*, as a< M N022") shown in Figs. 40 and 41, 
respectively. To be more specific, Figs. 42a to 42e show 
the step NOI shown in Figs. 40 and 41 ; Figs. 63a to 63e 



show the step N022; and Figs. 43a-43e to Figs. 62a- 
62e show the steps N02 to N021 , respectively. 
[0212] • Hereinafter, operation of the moving mecha- 
nism portion 520 will be described in order for each step 

5 with reference to Figs. 39a to 39c, and Figs. 40 and 41 . 
[021 3] First, the step N01 shows an operational mode 
for carrying a disk R1 into the first stocker 501 . In third 
mode, as shown in Fig. 40, the first cam plate is set at a 
position "1", the second cam plate is set a position "a", 

w and the third cam plate is set at a position "A". 

[0214] Accordingly, as shown in Fig. 42c, the project- 
ing portion 505 of the rail portion 521 is meshed with a 
comb-like portion formed on the third cam plate 527, to 
thus lock the height of the stocker. 

75 [0215] When the cam portion 511 of the driving mech- 
anism portion 510 is rotated an angle corresponding to 
one step in the direction B in Fig. 36, the operating state 
at the step NOI is shifted to the operating state at the 
step N02 in which the locking of the stocker is released. 

20 [0216] • The operating state at the step N02 is shown 
in Figs. 43a to 43e, in which the first cam plate 527 is left 
at the position "1" and the third cam plate 523 15 also 
left at the position "A", and the second cam plate 525 is 
set at a position rt b". • ■ , 

25 [0217] When the cam portion 51 1 of the driving mech-, 
anism portion 510 is rotated, from the operating state at 
the step N02, an angle corresponding to one step in the 
direction B in Fig. 36, the operating state at .the step, 
N02 is shifted to the operating state at the step N03, in 

30 which the first stocker to the fourth stocker are lifted one 
stage from the original positions. 
[0218] The operating state at the step N03 is shown 
in Figs. 44a to 44e, in which the second cam plate 525 
is left at the position "b", and the first cam plate 527 is 

35 set at a position "2" and the third cam plate 523 is- set at 
a position "B". 

[021 9] When the cam portion 51 1 of the driving ; mech- 
anism portion 510 is rotated, from the operating state at 
the step N03, an angle corresponding to one step in the 

40 direction B in Fig. 36, the operating state at the step 
N03 is shifted to the operating state at the step N04, in 
which the first stocker to the fourth stocker are locked 
and the disk R is carried into the second stocker 502. • 
[0220] The operating state at the step N04 is shown 

45 in Figs. 45a to 45e, in which the first cam plate $27 is left 
at the position "2" and the third cam plate 523 is also left 
at the position "B", and the second cam plate 525 is set 
at the position "a". 

[0221 ] When the cam portion 51 1 of the driving mech- 
so anism portion 51 0 is rotated, from the operating state at 
the step N04, an angle corresponding to one step in the 
direction B in Fig. 36, the operating state at the step 
N04 is shifted to the operating state at the step N05. 
[0222] The operating state at the step N05 is shown 
55 in Figs. 46a to 46e, in which the locking at the step N04 
is released, and the first cam plate 527 is left at the posi- 
tion "2" and the third cam plate 523 is also left at the 
position "B", and the second cam plate 525 is set at the 
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position "b". " r 
[0223] When the cam portion 51 1 of the driving mech- 
anism portion 510 is rotated /from the operating state at 
the step N05, an angle corresponding to one step in the 
direction B in Fig. 36, the operating state at the step 
N05 is shifted to the operating state at the step N06. 
[0224] The operating state at the step N06 is shown 
in Figs. 47a to 47e, in which the first stocker to the fourth 
stocker are lifted one stage from the original positions, 
[0225] In this operating state, the second cam plate 
525 is left at the position "b", and the first cam plate 527 
is set at a position "3" and the third cam plate 523 is set 
at a position X". 

[0226] When the cam portion 51 1 of the driving mech- 
anism portion 510 is rotated, from the operating state at 
the step N06, an angle corresponding to one step in the 
direction B in Fig. 36, the operating state at the step 
N06 is shifted to the operating state at the step N07, in 
which the first stocker to the fourth stocker are locked, 
and the disk R is carried into the third stocker 503. 
[0227] The operating state at the step N07 is shown 
in Figs. 48a to 48e, in which the first cam piate 527 is left 
at the position "3" and also the third cam plate 523 is left 
at the position "C", and the second cam plate 525 is set 
at the position "a". 

[0228] When the cam portion 51 1 of the driving mech- 
anism portion 510 is rotated, from the operating state at 
the step N07, an angle corresponding to one step in the 
direction B in Fig. 36, the operating state at the step 
N07 is shifted to the operating state at the step N08. 
[0229] The operating state at the step N08 is shown 
in Figs. 49a to 49e, in which the locking at the step N07 
is released, and the first cam plate 527 is left at the posi- 
tion "3" and also the third cam plate 523 is left at the 
position "C", and the second cam plate 525 is set at the 
position "b". 

[0230] When the cam portion 511 of the driving mech- 
anism portion 510 is rotated, from the operating state at 
the step N08, an angle corresponding to one step in the 
direction B in Fig. 36, the operating state at the step 
N08 is shifted to the operating state at the step N09. 
[0231] The operating state at the step N09 is shown 
in Figs. 50a to 50e, in which the first stocker to the fourth 
stocker are lifted from the original positions. 
[0232] In-this operating state, the second cam plate 
525 is left at the position "b", and the first cam plate 527 
is set at a position "4" and the third cam plate 523 is set 
at a position "D". 

[0233] When the cam portion 51 1 of the driving mech- 
anism portion 510 is rotated, from the operating state at 
the step N09, an angle corresponding to one step in the 
direction B in, Fig. 36, the operating state at the step 
N09 is shifted to the operating state at the step NO10, 
in which the first stocker to the fourth stocker are locked 
and the disk R is carried into the fourth stocker 504. 
[0234] . The- operating state at the step N01 0 is shown 
in Figs. 51 a to 51 e, in which the first cam plate 527 is left 
at the position "4" and also the third cam plate 523 is left 



at the position "D", and the second cam plate 525 is set 
at the position "a". 

[0235] When the cam portion 51 1 of the driving mech- 
anism portion 510 is rotated, from the operating state at 
5 the step NO10, anangle corresponding to one step in 
the direction B in Fig. 36, the operating state at the step 
NOlO.is shifted to the operating state at the step NOl 1. 
[0236] The operating state at the step N0 1 1 is shown 
in Figs. 52a to 52e, in which the locking at the step 
io NO10 is released, and the first cam plate 527 is left at 
the position "4" and also the third cam plate 523 is left at 
the position "D", and the second cam plate 525 is set at 
the position "b". 

[0237] When the cam portion 51 1 of the driving mech- 
15 anism portion 5 1 0 is rotated, from the operating state at 
the step N011, an angle corresponding to one step in 
the direction B in Fig. 36, the operating state at the step 
NO1 1 is shifted to the operating state at the step NOl 2. 
[0238] The operating state at the step NOl 2 is shown 
20 in Figs. 53a to 53e, in which the first cam plate 527 is set 
at a position "5" t the second cam plate 525 is set at a 
position V, and the third cam plate 523 is set at a posi- 
tion "E". In this operating state, the fourth stocker 504 is 
set at a standby position for separating the fourth 
25 stocker 504 from the other stockers 501 to 503. 

[0239] When the cam portion 51 1 of the driving mech- 
anism portion 510 is rotated, from the operating state at 
the step N012, an angle corresponding to one step in 
the direction B in Fig. 36, the operating state at the step 
so N01 2 is shifted to the operating state at the step NOl 3 
in which the fourth stocker is separated from the first 
stocker to the third stocker for reproducing the disk R 
contained in the fourth stocker. 

[0240] The operating state at the step N0 1 3 is shown 
35 in Figs. 54a to 54e, in which the first cam plate 527 is (eft 
at the position "5" and also the third cam plate 523 is left 
at the position "E" and the second cam plate 525 is set 
at a position "d". 

[0241] Here, as shown in Fig. 54b, to separate a 
40 stocker, each of both gaps between the stocker to be 
separated and the other stockers is tilted at a specific 
angle 6. 

[0242] In addition, tilting angles of both gaps between 
the stocker to be separated and the other stockers may 
45 be identical to or different from each other irrespective 
of the position of the stocker to be separated. For exam- 
ple, when the second stocker is separated from the 
other stockers, a tilting angle of a gap between the first : 
stocker 501 and the second stocker 502 may be identi- 
so cal to or different from a tilting angle of a gap between 
the second stocker 502 and the third and fourth stockers 
503 and 504. 

[0243] When the cam portion 51 1 of the driving mech- 
anism portion 51 0 is rotated, from the operating state at 
55 the step N013, an angle corresponding to one step in 
the direction B in Fig. 36, the operating state at the step 
N013 is shifted to the operating state at the step NOl 4. 
[0244] The operating state at the step N01 4 is shown 
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in Figs. 55a to 55e. in which the first cam plate 527 is left 
2 the position "5" and also the third cam plate 523 s .eft 
at the position "E", and the second cam plate 525 is set 
a the position V. In this operating .state, the gaps 
between the projecting portions of the stockers become 
narrow again. ^ 
[0245] When the cam portion 51 1 of the driving mech- 
anism portion 510 is rotated, from the operat.ng state at 
mTstep N014, an angle corresponding to one step in 
"he direction B in Fig. 36. the operating state at the step 
N014 is shifted to the operating state at the step NOI 5. 
0246 The operating state at the step NQ15 is shown 
n Figs. 56a to 56e. in which the second cam plate 525 
is left at the position "c" and also the third cmpJ^J 
is .en at the position "E", and the first cam plate 527 is 
set at a position "6". In this operating state, the base 

«Sn W^n" fhfcam portion 51 1 of the driving mech- 
anism portion 510 is rotated, from the operat.ng state at 
the step N015. an angle corresponding to one step .n 
Z d re'ction B in Fig. 36. the operating state at the step 

N015 is shifted to the operating state at the step N016. 

Z which the first, second and fourth stockers are sepa^ 

rated from the third stocker for reproducing the disk R 

r nntained in the third stocker. 

SS The operating state at the step NOI 6 is shown 
n Figs 57a to 57e, in which the first cam p.ate 527 is eft 
at me position "6" and also the third cam plate 523 is left 
at the position "E", and the second cam plate 525 is set 

WW Wrlen the cam portion 51 1 of the giving mech- 
anism portion 510 is rotated, from the operat.ng state at 
me step N016, an angle corresponding to one step in 
hedUction Bin Fig,36. the operating state at the step 
N016 is shifted to the operating stateaUhestep NOI 7. 

S The operating state at 
^igi58ato58e.inwhichthefirstcampae527 s left 

at the position "6" and aiso the third can p a e 523 s left 
at the position "E", and the second cam plate 525 is set 

SSr^S operating state thus set, the gaps 
between the projecting portions of the f irst stocker 501 
to the fourth stocker 504 become narrow again. 
oSl When the cam portion 51 1 of the driving mech- 
anism portion 510 is rotated, from the operating state at 
the step N017. an angle corresponding to one step in 
TheStl B'in Fig. 36, the operating state eX thejep 
N017 is shifted to the operating state at the step NOI 8^ 
S The operating state at the step N0 1 8 ,s shown 
n Figs. 59a to 59e, in which the second cam plate 525 
is .eft at the position -«T and also the third cam p.ate 523 
is left at the position "E. and the first cam plate 527 is set 
at-fposition "7". in this operating state, the base portion 

[^ When the cam portion 51 1 of the driving mech- 
anism portion 510 is rotated, from the operat.ng state at 
me step N018, an angle corresponding to one step in 
d re'tion B in Fig. 36, the operating state at the step 



N01 8 is shifted to the operating state at the step N019. 
in which the first, third and fourth ^ ocke ^ 
from the second stocker for reproducing the disk R con 
tained in the second stocker. 

[0255] The operating state at the step N019 is shown 
n Figs. 60a to 60e. in which the first cam plate 527 is 
est at the position "7" and also the third cam plate 523 
is left at the position J and the second cam plate 525 
is set at the position "d". 

[0256] When the cam portion 51.1 of the driving mech- 
anism portion 510 is rotated, from the operating state at 
The step N019. an angle corresponding to one step in 
St oStion B in Fig. 36. the operating state * the step 
N019 is shifted to the operating state at the step NOarx 
K>257] The operating state at the step NO20. is shown 
n Figs. 61 a to 61 e. in which the first cam p ate 527 ,s eft 
at the position »7» and also the third cam p ate 523 is .eft 
at the position "E". and the second cam plate 525 is set 
at the position "c". . 
[0258] in the operating thus set. the gaps be ween *e 
projecting portions of the f irst stocker 501 to the fourth 
stocker 504 become narrow again. 
[0259] When the cam portion 51 1- of the driving, mech- 
anism portion 510 is rotated, from the operating state at 
*e step NO20. an angle corresponding to one^step -n 
he direction B in Fig. 36. the operating state at the step 
NO20 is shifted to the operating state at the s ep N021^ 
[0260] TheoperatingstateatthestepN021 .sshown 
n Figs 62a to 62e, in which the second cam plate 525 
2 at The posrtion "c" and a.so the IM^*> 
left at the position "E", and the first cam plate 527. is set 
at a position "8". In this operating state, the base portion 

Signally, when the cam portion 51 1 of the driving 
mechanism portion 510 is rotated, from the operating 
siatl at the step N021. an angle corresponding to one 
Sep in the direction B in Fig. 36, that is. the pin 5124 of 
Srst arm 512 shown in Fig. 36 is sel £ the ^end 
51122 of the outer peripheral sliding hole 5112 |ot the 
cam portion 51 1 and the pin 51321 of the cam anr 5132 
?se Tat the other end 51 132 of the inner peripheral slid- 
ing hole 5113 of the cam portion 511. the operating 
state at the step N021 is shifted to the operating state 

[O^hXerating state atthe step NQ22 is shown 
n Figs. 63a to 63e, in which the first cam plate 527 ,s eft 
at the position "8" and a.so the third cam plate 523 is left 
at the position "E", and the second cam plate 525 is set 

r02631 S,t '°After completion of the operating step N022, 
ne next operating £ocess is performed in thedirectjon 
reversed to that described above, that is. in the order of 
the steps N22 N021 ^NO20 ... NOI • • 
[0264] Figs. 64a and 64b show the first cam plate 527_ 
Fios 65a to 65d show the second cam plate 525, and 
Fig, 66 a to 66c show the third cam plate i 523 .To , be 
more specific. Fig. 64a shows a state in which me pro- 
jecting portion of the rail portion 521 is set at the posi- 
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tion "7" shown in Fig. 39a, and Fig. 64b shows a state in 
which the projecting portion of the rail portion 52 1 is set 
at the position "1 " shown in Fig. 39a. 
[0265] Fig. 65a shows a state in which the projecting 
portion of the rail portion 521 is set at the position "d" 
shown ,n Fig. 39b; Fig. 65b shows a state in which the 
projecting portion of the rail portion 521 is set at the 
position "c" shown in Fig. 39b; Fig. 65c shows a state in 
which the projecting portion of the rail portion 521 is set 
at the position "b" shown in Fig. 39b; and Fig 65d 
shows a state in which the projecting portion of the rail 

m°o«, n 521 iS S6t 31 ,he position " a " shown in F '9- 39b 
[0266] F ig . 66a shows a state in which the projecting 
portion of the rail portion 521 is set at the position "E" 
shown m Fig. 39c; Fig. 66b shows a state in which the 
projecting portion of the rail portion 521 is set at the 
position C shown in Fig. 39c; and Fig. 66c shows a state 
m which the projecting portion of the rail portion 521 is 
set at the position "A" shown in Fig. 39c. 
[0267] With the moving mechanism portion 520 hav- 
ing the above configuration, operation of each stacker 
can be certainly, controlled by controlling a rotational 
angle of the cam portion 51 1 of the driving mechanism 
portion 510. 

[0268] In accordance with operation of the stackers 
described above, each stacker is set at a desired setting 
position by way of the sequential operating steps For 
example, to obtain the step NO10 from the step N0 19 
i?^fl ep N ° 1 9 is shi fted to the step NO10 in the order of 
N019-*NOl8->NOl7-».. NO10 
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[5. Description of operation of Entire Disk System] 

[0269] Hereinafter, there will be described three basic 
operations of the entire disk system shown in the 
Embodiment 1 descried above with reference to Fig 
67a to 95b. The three basic operations are; (1) an oper- 
ation ,n which disks are contained in all stackers from a 
disk non-containing state and a specific disk is repro- 
duced; (2) an operation in which during reproducing of a 
specific disk, such reproducing is switched into repro- 
ducing of another disk; and (3) an operation in which 
reproducing of a specific disk is stopped and the spe- 
cific disk is ejected. 

[0270] Reffering first to Figs. 67a to 82b, there will be 
descnbed the operation (1), that is. the operational step 
of the entire disk system from a state in which disks are 
contained in the first stacker 501 to the fourth, stacker 
504 ,n this order from the state with no disks contained 
in the disk system to a state in which a disk R2 con- 
tamed in the second stacker is reproduced. 
[0271] Figs. 67a and 67b are views showing a state in 
which no disk is contained in the disk system; Figs 68a 
and 68b are views showing a state in which a command 
aHowing a disk R1 to be inserted into the first stacker 
501 1 is supplied from the operating portion (not shown) 
or the like and the first stacker is moved toward the 
insertion port; Figs. 69a and 69b are views showing a 
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state ,n which the disk R1 is inserted from the insertion 
port 10 ,; Figs. 70a and 70b are views showing a state 
jn which the disk R1 is contained in the disk containing 
portion of the first stacker 501; and Figs. 71a and 71b 
are views showing a state in which the first stacker 501 
contaimig the disk R1 is moved to the original position 
that is, the position shown in Figs. 67a and 67b 

22? J' 9 ** I 23 725 3re Vi6WS showin 9 a stata h 
which the stackers are entirely lifted a height corre- 
sponding to one stacker stage; Figs. 73a and 73b are 
views i showing a state in which a command allowing a 
disk R2 to be inserted into the second stocker 502 is 
supphed from the operating portion (not shown) or the 
ike and the second stocker is moved toward the inser- 
tion port; Figs. 74a and 74b are views showing a state 
in which the disk R2 is inserted from the insertion port 

which the disk R2 ,s contained in the disk containing 
portion of the f.rst stocker 502; and Figs. 76a and 76b 
are v,ews showing a state in which the second stocker 
502 conta.nmg the disk R2 is moved to the original posi- 
m^L 5 - thS POSiti ° n Sh0wn inFias - 67a and 67b. 

22? w L ??a ?7b ar6 Vi6WS Showin 9 a state j n 
which a id.sk R3 is contained in the third stocker 503 and 

the th,rd stocker 503 is returned to the original position 

that is the position shown in figs. 67a and 67b- and 

J. and 78b are Vi6WS Sh0wins a state in wn icn a 
disk R4 is contained in the fourth stocker 504 and the 

2. f 4 is returned to on '9 inai p° siti °". 

that is, the position shown in Figs. 67a and 67b 
[0274] Figs. 79a and 79b are views showing a state in 
wh.ch a command allowing reproducing of the disk R2 is 
supplied from the operating portion (not shown) and the 
second stocker 502 containing the disk R2 is separated 
from the other stackers,, that, is, the, first stocker 501 
third stocker 503 and fourth stocker 504; and Figs 80a 
and 80b are views showing a state in which the disk 
clamper portion 300 and the disk reproducing portion 
400 are moved for reproducing the disk R2 

wh 2 ir?t h R9S - 813 3nd 81b are Views lowing a state in 
which the second stocker 502 is moved toward the 
insertion port; and Figs. 82a and 82b are views showing 
a state in which the disk R2 is held between the disk 

4o a oTn ri r t P h 0rti0n 3 l° and ,he di5k re P | od ^ing portion 
400 and the second stocker 502 is returned to the origi- 
nal position, followed by reproducing of the disk R2 

[0276] In addition, each of Figs. 67a 82a is a sec- 

tiona top view, and each of Figs. 67b 82b is a sec- 
tional side view taken on line a-a. 
[0277] First, as shown in Fig. 67, in the state in which 
no disk is contained in the disk system, that is. in the ini- 
tial state, the first stocker 501 to the fourth stocker 504 
are d.sposed closely to a peripheral edge portion of the 
housing 100 on the opposed side of the insertion port 
101 and further upper and lower gaps are little provided 
between the stackers. 

S 2 ? 1 . T Urther ' thS diSk re P rodu cino Portion 400 and 
the d.sk clamper portion 300 are disposed closely to the 
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upper disk roller 201 and the lower disk roller 202 'dis- 
posed near the insertion port 101 , and the disk system 
is ready for reception of a command allowing insertion 
of a disk^from the operating .portion (not shown) in a 
state in which a gap between both the disk rollers is kept 
at minimum. 

[0279] Then, a specific command allowing the 'disk R«1 
to be contained in the first stocker 501 is supplied from 
the operating portion. 

[0280] Next, the first stocker 501 is moved, by 'the 
above-described moving mechanism portion 520 for 
moving each stocker, from the position shown in Figs. 
67a and 67b in the direction B and is set at a specific 
position shown in Figs. 68a and 68b, that is, a position 
at which the stocker 501 can contain the disk R; and the 
first stocker 501 is ready for. insertion of the disk. 
[0281 ] When the disk R1 is inserted from the insertion 
port 101 as shown in Figs. 69a and 69b, it is contained 
in the first stocker 501 by the disk loading mechanism 
200 (Figs. 70a and 70b), and the fist stocker 501 is 
moved in the direction A to be returned to the original 
position shown in Figs. 67a and 67b (see Figs. 71a and 
71b). 

[0282] * Before insertion of the next disk R2, to adjust a 
height of the stocker 502 for containing the disk R2 to a 
height of the insertion port 1 01 , the stockers are entirely 
lifted a height corresponding to one stocker stage by the 
above moving mechanism portion 520 (Figs. 72a and 
72b), and then the stocker 502 for containing the disk 
R2 is moved in. the direction B and is set at a specific 
position (Figs. 73a and 73b). And, the disk R2 inserted 
from the insertion port 101 is carried in the disk system 
by the disk loading portion 200 (Figs. 74a and 74b) and 
is' contained and held in the second stocker 502 (Figs. 
75a and 75b). As shown in Figs. 76a and 76b, the sec- 
ond stocker 502 is moved in the" direction' ^ to be 
returned to the original position. 

[0283]: Similarly, as shown in Figs. 78a and 78b, the 
disk R3 is contained in the third stocker 503, and as 
shown in Figs. 79a and 79b, the disk R4 is contained in 
the fourth stocker 504. 

[0284] In this case, as shown in Fig. 79b, the stockers 
are separated from each other. To be more specific, the 
second stocker 502 is separated from the first, second, 
and third stockers* 501 , 503 and 504 in such a manner 
that the gap between the first stocker 501 and the sec- 
ond stocker 502 is tilted at a first angle 91 and the gap 
between the second stocker 502 and the third and 
fourth stockers 503 and 504 is tilted at a second angle 
92. ■ • ' ■ - . 

[0285] • Next, when a command allowing reproducing 
of the disk R2 is supplied from the operating portion (not 
shown); as shown in Figs. 79a and 79b, the above mov- 
ing mechanism portion 520 sets the second stocker 502 
containing the target disk R2 at .a specific height at 
which the disk R2 can be reproduced, and tilts the other 
stockers for. separating the second stocker 502 there- 
from, v 



40 

[0286] Then, the disk clamper portion 300 is inserted 
in the gap between the disks R1 and R2, and the disk 
reproducing portion 400 is moved in the'direction A and 
is inserted in the gap between the disks R2 and R3, with 

5 the gap between the upper disk roller 201 and the lower 
disk roller 202 being enlarged (Figs. 80a and 80b). 
[0287] Further, to reproduce the disk R2 as shown 
Figs. 81a and 81b, the second stocker 502 containing 
the disk R2 is moved in the direction B up to a specific 

10 position. „ * 

[0288] Next, as shown in Figs. 82a and 82b, the disk 
clamper portion 300 is further moved in the direction A 
to be inserted in the gap between the first stocker 501 
and the second stocker 502. Similarly, the disk repro- 

15 ducing portion 400 is further moved in the direction A to 
be inserted in the gap between the second stocker 502 
and the third stocker 502. At this time, the gap between 
the upper disk roller 201 and the lower disk roller 202 is 
enlarged at maximum. Thus, the disk R2 is held 

20 between the disk clamper portion 300 and the disk 
reproducing portion 400, and then the second stocker 
502 is moved to the original position and releases the 
holding of the disk R2, followed by reproducing of the 
disk R2. : 

25 [0289] Next, there will be described the operation (2);, 
that is, the operational step of the entire disk system in 
which reproducing of the disk R2 is stopped and the 
disk R2 is contained in the second stocker 502 again, 
and the disk R3 contained in the third stocker 503 is 

30 reproduced, with reference to Figs. 83a to 90b. 

[0290] Figs. 83a and 83b are views showing a state in 
which the disk R3 is contained in the third stocker 503 
and the disk R2 is reproduced; Figs. 84a and 84b are 
views showing a state in which the second stocker 502 

35 is moved to a position at which the second stocker 502 
can contain the disk R2 while holding the disk R2 and 
the disk reproducing portion 400 is slightly returned to 
the original position as shown in Figs. 67a and 67b; 
Figs. 85a and 85b are views showing a state in.which 

40 the second stocker 502 contains the disk R2 and is 
returned to the original position; and Figs. 86a and 86b 
are views showing a state in which movement of the 
disk clamper portion 300 and the disk reproducing por- 
tion 400 to the original positions is completed. 

45 [0291 ] Figs. 87a and 87b are views showing a state in 
which the stockers are lifted while being separated from 
each other; Figs. 88a and 88b are views showing a 
state in which the disk clamper portion 300 and the disk 
reproducing portion 400 are moved on the third stocker 

so 503 side; Figs. 89a and 89b are views showing a state 
in which the third stocker 503 Is moved on the insertion 
port 101 side; and Figs. 90a and 90b are views showing 
a state in which the disk R3 is held between the disk 
clamper portion 300 and the disk reproducing portion 

55 400. and the third stocker 503 is moved to the original 
position and releases the holding of the disk R3, fol- 
lowed by reducing of the disk R3. 
[0292] In addition, each of Figs..83a 90a is a sec- 



EP 0,915 463 A1 



] 

21 



BNSDOCID: <EP 0915463A1_I_> 



41 



EP 0 915 463 Ai 



42 



tional top view, and each of Figs. 83b, .... 90b is a sec- 
tional side view taken on line a-a. 
[0293] First, when a command allowing reproducing of 
the disk R3 is supplied from the operating portion (not 
shown) in the state in which the disk R2 is held between 
the disk clamper portion 300 and the disk reproducing 
portion 400 as shown in Figs. 83a and 83b for reproduc- 
ing the disk R2, the second stocker 502 is first moved in 
the direction B to hold and contain the disk R2 located 
at the reproducing position. 

[0294] - Next, the disk reproducing portion 400 
releases the disk R2 and is slightly returned in the direc- 
tion A (Figs. 84a and 84b). 

[0295] The second stocker 502, which contains the 
disk R2 with-its holding by the disk clamper portion 300 
and the disk reproducing portion 400 being released is 
moved in the direction A to be returned to the original 
position (Figs. 85a and 85b), and as shown in Figs. 86a 
and 86b, not only the disk reproducing portion 400 but 
also the disk clamper portion 300 is returned to the orig- 
inal position; and the gap between the upper disk roller 
201 and the lower disk roller 202 is reduced at mini- 
mum. -. f * 

[0296] Next, to adjust the height of the third stocker 
503 to the height of the insertion port 101, the second 
stocker 502 and the fourth stocker 503 are lifted while 
being separated from each other (Figs. 87a and 87b) 
and the disk clamper portion 300 and the disk reproduc- 
ing portion 400 are moved in the direction A and also 
the gap between the upper disk roller 201 and the lower 
disk roller 202 is enlarged. Then, the disk clamper por- 
tion 300 is inserted in the gap between the disks R2 and 
R3, and the disk reproducing portion 400 is disposed 
substantially under the disk R3 (Figs. 88a and 88b) 
[0297] - Further, the third stocker 503 containing the 
disk R3 is moved in the direction B up to a position at 
which the disk R3 can be reproduced (Figs. 89a and 
89b), and as shown in Figs. 90a and 90b, the disk repro- 
ducing portion 400 is further moved in the direction A so 
that the disk R3 is held between the disk clamper por- 
tion 300 and the disk reproducing portion 400. 
[0298] After holding the disk R3, the gap between the 
upper disk roller 201 and the lower disk roller 202 is 
enlarged at maximum, and the third stocker 503 is 
moved in the direction A to be returned to the original 
position and releases the holding of the disk R3 to start 
reproducing of the disk R3. 

[0299] Finally, there will be described the operation 
(3), that is, the operating in which the disk R2 is ejected 
during reproducing of the disk R3, with reference to 
Figs. 90a to 96b. 

[0300] Figs. 91a and 91b are views showing a state 
being in the course of returning the disk reproducing 
portion 400 to the original position from the state shown 
m Figs. 90a and 90b; Figs. 92a and 92b are views show- 
ing a state in which the third stocker 503 and the disk R3 
are returned -to* the original positions; Figs. 93a and 93b 
are views showing a state in which movement of the 



disk clamper portion 300 and the disk reproducing por- 
tion 400 to the original positions is completed; Figs. 94a 
and 94b are views showing a state in which the stockers 
are entirely lowered; Figs. 95a and 95b are views show- 
5 mg a state in which the second stocker 502 is moved on 
the insertion port 1 0 1 side and the disk R2 is held by the 
disk loading mechanism 200; and Figs. 96a and 96b are 
views showing a state in which the disk R2 is ejected. 

[0301] In addition, each of Fig. 90a 96a is a sec- 

10 tional top view, and each of Figs. 90b 96b is a sec- 
tional side view taken on line a-a. 
[0302] First, when a command allowing ejection of the 
disk R2 is supplied from the operating portion (not 
shown) in the state in which the disk R3 is held between 
15 the disk clamper portion 300 and the disk reproducing 
portion 400 as shown in Figs. 90a and 90b, the third 
stocker 503 is moved to a position at which it can con- 
tain the disk R3, and holds and contains the disk R3. 
[0303] Then, the disk clamper portion 300 and the 
20 disk reproducing portion 400 are moved in the direction 
B and the gap between the upper disk roller 201 and the 
lower disk roller 202 is enlarged (Figs. 91a and 91b). 
[0304] After the operating state shown in Figs. 91a 
and 91b, as shown in Figs 92a and 92b, the third 
25 stocker 503 is moved in the direction A in the state in 
which it contains the disk R3. to be returned to the oriq- 
inal position. 

[0305] Next, as shown in Figs. 93a and 93b, the disk 
clamper portion 300 is further moved in the direction B 
so to be returned to the original position and the gap 
between the upper disk roller 201 and the lower disk 
roller 202 is reduced at minimum. Also, to adjust the 
height of the second stocker 502 to the height of the 
insertion port 101, the entire stockers are brought in 
35 close-contact with each other and are moved (Fiqs 94a 
and 94b). y 
[0306] Thus, as shown in Figs. 96a and 96b, the sec- 
ond stocker 502 containing the disk R2 is moved in the 
direction B, and the disk R2 is ejected by the disk load- 
*o ing portion 200. 

[0307] According to the disk system configured as 
described above, spaces in which a base plate of the 
driving mechanism portion 510 of the disk containing 
mechanism 500 and the like can be provided can be 
45 ensured in the housing at both a portion over the first 
stocker and a portion under the fourth stocker, it is pos- 
sible to eliminate an unnecessary space and minimize 
the length of the disk carrying path as seen from top, 
and hence to miniaturize the disk system. 
so [0308] Further, it is possible to freely insert or eject 
disks one by one, and hence to improve usability of an 
operator. 

[0309] Since the upper disk roller and the lower disk 
roller can be moved downward and upward respectively, 
55 a disk space necessary for reproducing a disk can be 
ensured in a gap between the upper disk roller and the 
lower disk roller. This makes it possible to reduce a 
space due to the disk space, and hence to miniaturize 
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the disk system. 

[031 0] While the first embodiment has been described 
regarding reproducing of disks, the operational mode of 
disks to which the present invention is applicable is not 
limited thereto. For example, the same effect can be 
obtained even when the present invention is applied to 
other operational modes of disks such as recording of 
disks, and erasing of disks for erasing information 
recorded in disks. 

Embodiment 2 

[031 1'] Next, a disk system according to a second 
embodiment of the present invention will be described 
with reference to Figs. 97a to 102b. 
[031 2] Although in Embodiment 1 the disk loading 
mechanism 200 is so configured as shown in Fig. 6a to 
9d, it may be so configured as shown in Figs. 97a to 
T02b with the same effect. 

[031 3] Figs. 97a to 99b show an essential portion of a 
disk carrying mechanism 200 on an upper disk roller 
201 side; wherein Figs. 97a and 97b are front views of 
the essential portion; Figs. 98a and 98b are top views of 
the essential portion; and Figs. 99a and 99b are sec- 
tional, side views of the essential portion. In addition, 
each of Figs. 97a. 98a and 99a shows a state in which 
a disk R is held, and each of Figs. 97b, 98b and 99b 
shows a state in which the disk R is released. 
[0314] Figs. 100a to 102b show an essential portion 
of the disk carrying mechanism 200 on a lower disk 
roller 202 side, wherein Figs. 100a and 100b are front 
views of the essential portion; Figs. 101a and 101b are 
top views of the essential portion; and Figs. 102a and 
102b are sectional side views of the essential portion. In 
addition, each of Figs. 100a, 101a and 102a shows a 
state in which a disk R is held, and each of Figs. 100b, 
101b and 102b shows a state in which the disk R is 
released. • 

[0315] First, a configuration and an operation of the 
upper disk roller portion will be described. 
[031 6] In Figs. 97a to 99b, reference numeral 601 indi- 
cates an upper roller arm having one end for supporting 
the- upper disk roller 201 and also having at a portion a 
pin 601 1 ; 602 is an end portion of a slider 304 having at 
a portion a pin 6021 ; and 603 is an open link having at 
one end a contact portion 6031 which is brought in con- 
tact with the pin 6021 formed at the end portion 602 of 
the slider 304. 

[031 7] As shown in Figs. 99a and 99b, projecting por- 
tions 6022 to 6024 are formed on a side surface of the 
end portion 602 of the slider 304. 

[0318] Reference numeral 604 indicates a roller open 
cam plate having in a portion a sliding hole 6041 in 
which the pin 6011 -formed on the upper roller arm 601 
is slidably moved; and 605 is a spring having one end 
6051 engaged with a portion 102 of a housing 100 and 
the .other end 6052 -engaged with the roller open cam 
plate 604, wherein the one end 6051 and the other end 



6052 are compressed to each other. 

[0319] The operation of the upper disk roller will be 

described below. 

[0320] First, in the case other than reproducing the 
5 disk R, that is, in the case where the disk R is held 
between the upper disk roller 201 and the lower disk 
roller 202, the end portion 602 of the slider 304 presses 
the roller open cam plate 604 by the pin 6021 in the 
direction B shown in Figs. 98a and 98b. 
io [0321 ] Accordingly, the spring 605 is elongated longer 
than a usual length, and the open link 603 is in contact 
with the pin 6021 by a biasing force of the spring 605 
exerted in the direction where the spring 605 is returned 
to the original length. • . 
15 [0322] Next, in the case of reproducing the disk R, 
since the slider 304 is moved in the direction A shown in 
Figs. 98a and 98b, the end portion 602 of the slider 304 
is also moved in the direction A. 

[0323] As a result, the open link 603 locked in contact 
20 with the pin 6021 formed on the end portion 602 is 
made rotatable in the direction C, so that the roller open 
cam plate 604, which is connected and locked to the 
open link 603 and is biased by the spring 605 in the. 
direction B. can be pulled in the direction B. ^ 
25 [0324] By pulling of the roller open cam plate 604 in ; 
the direction B, the pin 601 1 formed on the upper roller 
am 601 is slid in the sliding hole 6041 formed in the 
roller open cam plate 604 up to a position shown in Fig. 
99b, and is thus lifted a height "d", and correspondingly. 
30 the upper disk roller 201 is lifted approximately the 
height "d". . 
[0325] Further, a configuration and an operation of the 
lower disk roller will be described. 

[032.6] In Fig. 100a to 102b, reference numeral 611 . 

35 indicates a lower roller arm having at a portion a contact 
portion 6111 with which part of the projecting portions 
6022 to 6024 formed on the end portion 602 of the slider 
304 are brought in contact. .... 
[0327] Next, the operation of the lower disk roller will 

40 be described. 

[0328] First, in the case other than reproducing of the 
disk R, that is, in the case where the disk R is held 
between the upper disk roller 201 and the lower disk 
roller 202, since the slider 304 is moved in the direction 

45 D, the contact portion 6111 of the lower roller arm 61 1 is 
not brought in contact with the projecting portions 6022 
to 6024 formed on the end portion 602 of the slider 304 
and the lower roller arm 61 1 is biased in the direction F 
by a biasing force of a biasing portion (not shown) for 

so usually biasing it in the direction F. 

[0329] Next, in the case of reproducing the disk R, 
since the slider 304 is moved in the direction E shown in 
Fig. 102a and 102b, the end portion 602 of the slider 
304 is also moved in the direction E. 

55 [0330] Accordingly, the projecting. portions 6022 to 
6024 formed on the end portion 602 of the slider 304 
are brought in contact with the contact portion 6111 of 
the lower roller arm 611, so that the contact portion 



i 

23 



BNSDOCID: <EP 0915463A1 J_> 



45 



EP 0 915 463 At 



46 



61 11 is turned in the direction H around a turning shaft 

[0331] Accordingly, the lower disk roller connected to 
the lower roller arm is moved in the direction G. 
[0332] With this configuration, the disk roller portion 5 
can be accurately operated with a simple structure, so 
that it is possible to further improve the reliability of the 
disk system. 

[0333] in the disk roller portion 200 in Embodiment 2 
the upper disk roller is shown in Fig. 97a to 99b and the w 
lower disk roller is shown in Fig. 100a to 102b. Figs. 103 
to 105b show arrangements in which the combination of 
the upper disk roller 201 and the lower disk roller 202 is 
disposed on each of the right and left sides. 
[0334] Figs. 103a and 103b are front views of an is 
essential portion of the combination of the upper and 
lower disk rollers, wherein Fig. 103a shows a right side 
portion as seen from the insertion port, and Fig. 103b 
shows a left side portion as seen from the insertion port 
[0335] Figs. 104a and 104b are top views of the so 
essential portion, wherein Fig. 104a shows the left side 
portion as seen from the insertion port, and Fig. 104b 
shows the right side portion as seen from the insertion 
port. 

[0336] Figs. 105a and 105b are sectional side views 25 
of the essential portion, wherein Fig. 105a shows the 
left side portion as seen from the insertion port, and Fig 
105b shows the right side portion as seen from the 
insertion port, like Figs. 104a and 104b. 

Embodiment 3 



[0342] Although having been not described in Embod- 
iment 1, the first and second roller moving means that 
is, the roller open cam plate 203, upper roller arm 204 
lower roller arm 205, and slider 304 may be moved in 
such a manner that the first and second disk rollers that 
is, the upper disk roller 201 and the lower disk roller 202 
are opposed to each other. Even in this embodiment an 
effect similar to that in Embodiment 1 can be obtained. 

Embodiment 6 

[0343] Next, a disk system according to a sixth 
embodiment of the present invention will be described 
[0344] Although having been not described in Embod- 
iment 1, when the operational state of the disk driving 
means, that is, the disk reproducing portion 400 is 
switched into the non-operational state, the first and 
second roller moving means, that is, the roller open cam 
plate 203, upper roller arm 204, lower roller arm 205 
and slider 304 move the first and second disk rollers' 
that is, the upper disk roller 201 and the lower disk roller 
202 at positions set before the disk driving means that 
is, the disk reproducing portion 400 is operated. Even in 
this embodiment, an effect similar to that in Embodi- 
ment 1 can be obtained. 

Embodiment? 



[0337] Next, a disk system according to a third 
embodiment of the present invention will be described. 
[0338] Although in Embodiment 2 the upper disk roller 35 
is so configured as shown in Figs. 97a to 99b and the 
lower disk roller is so configured as shown in Figs. 1 00a 
to 102b, the upper and lower disk rollers may be 
reversely configured, that is, the lower disk roller may be 
so configured as shown in Figs. 97a to 99b and the 40 
upper disk roller maybe so configured as shown in Figs 
1 00a to 1 02b, with the same effect. 



Embodiment 4 

[0339] Next, a disk system according to a fourth 
embodiment of the present invention will be described. 
[0340] The disk loading mechanism 200 in Embodi- 
ment 1 may be disposed on either of the right and left 
sides and the disk loading mechanism 200 in Embodi- 
ment 2 may be disposed on the other side. Even in this 
embodiment, an effect similar to that in each of Embod- 
iments 1 and 2 can be obtained. 

Embodiment 5 

[0341 ] Next, a disk system according to a fifth embod- 
iment of the present invention will be described. 



[0345] Next, a disk system according to a seventh 
embodiment of the present invention will be described 
[0346] Although having been not described in Embod- 
iment 1 , when the disk (R) inserted in the disk system is 
ejected from the system, the first and second roller mov- 
ing means, that is, the roller open cam plate 203 upper 
roller arm 204, Jower roller arm 205, and slider 304 
move the first and second disk rollers, that is, the upper 
disk roller 201 and lower disk roller 202 in such a man- 
ner that the upper disk roller 201 is brought in contact 
with either of both surfaces of the disk (R) and the lower 
disk roller 202 is brought in contact with the other of 
both the surfaces of the disk (R) for holding the disk (R) 
between the upper disk roller 201 and the lower disk 
roller 202. 

Industrial Applicability 



[0347] As described above, the disk system according 
to the present invention can prevent a disk from" being 
damaged by holding the disk upon insertion or ejection 
so of the disk and moving both roller portions holding the 
disk upon reproducing or exchange of the disk. 



Claims 



55 1. 



A disk system comprising: 



first and second disk rollers (201, 202), pro- 
vided opposite to each other with a disk carry- 
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ing path on which a disk (R)-Js carried put 
therebetween, for carrying the disk -(R) within 
the disk carrying path- while holding both sur- 
faces of the disk (R); . - '» 
a disk driving means (400) for driving the disk 5 

(R); . ' ' - ■ • ■ 

a first roller moving means (203. 204, 304) for 
moving, upon operation of said disk driving 
means (400), said first disk roller (201) in the 
direction substantially perpendicular to a* plane io 
of the disk (R) opposed to said first disk roller 
(201) for providing a gap (d2, d3, d4) between 
said first disk roller (201) and the plane of said 
disk (R); and 

a second roller moving means (203, 205, 304) ts 
for moving, upon operation of said disk driving 
• means (400), said second disk roller (202) in 
. the direction substantially perpendicular to the 
plane of the disk (R) opposed to said second 
disk roller (202) for providing a gap (d2, d3, d4) 20 
between said second disk roller (202) and the 
plane of said disk (R). - 

A disk system according to claim 1 , wherein said 
first and second roller moving means (203, 204, 25 
205, 304) move said first and second disk rollers 
(201 . 202) in such a manner that said first andsec-* 
ond disk rollers (201, 202) are opposed to each 
other. . 

30 

A disk system according to claim 1, wherein when 
an operational state of said disk driving means 
(400) is switched into a non -operational .state, said 
first and second roller moving means (203, 204, 
205, 304) move said first and second disk rollers 35 
(201 , 202) at positions set before operation of said 
disk driving means (400). 

A disk system according to claim 1 , wherein when 
the disk (R) inserted in said disk system is ejected 40 
out of said disk system, said first and second roller 

1 moving means (203, 204, 205, 304) move said first 
and second disk rollers (201 , 202) in such a manner 
that said first disk roller (201) is brought in contact 
with either of both surfaces of the disk (R) and said 45 
second disk roller (202) is brought in contact with 
the* other of both the surfaces of the* disk (R) for 

■ holding the disk (R) between said first and second 
disk rollers (201,202). 
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